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drowsiness minimized... “od 


allergic patients remain alert... 


Clinical reports describing the use of | 


Thephorin in 2564 patients with hay fever 


and other allergies indicate an incidence 


of drowsiness of only 2.92°. In contrast 
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local pain and itching 
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Key to a New Era in Medical Science 


First synthesized from a bile acid in the Merck Research Laboratories 


in 1946, Cortone* was used initially at the Mayo Clinic with dramatic 


results in the treatment of rheumatoid arthritis. 


Since that time, clinical studies conducted by more than a thousand 


investigators have indicated a broad spectrum of usefulness for this 


hormonal substance. 


As a result of steadily increasing production, adequate supplies of 


Cortone now are available for therapeutic use by the physician. 


Among the conditions in which Cortone has 
produced striking clinical improvement are: 
RHEUMATOID ARTHRITIS and Related 


Rheumatic Diseases 
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years of constipation 


due to bulk deficiency 


corrected in days 


Bargen reports “a large number of patients”! with obstinate consti- 

pation “happily” and physiologically corrected with Cellothyl. 
“These patients were not afflicted with any ordinary form of constipa- 
tion, for they had taken large quantities or as some of them said ‘barrels 
of laxatives’ of one kind or another. The results achieved are all the 
more striking because the patients ... felt that there was no hope for 
the relief of their obstinate constipation.” 

In cases of “obstinate constipation of long duration’’'—even from 

early childhood—a striking change for the better followed adminis- 


tration of Cellothyl. 


In a physiologic manner: Cellothyl follows the normal physiologic 
gradient from mouth to rectum, providing bulk where bulk is needed 
—in the colon. Bargen demonstrated through the use of operative 
stomata that Cellothyl passes through the stomach in liquid form, 
then through the intestines as a more viscous fluid forming soft, 
moist bulk in the colon. 


1. “A Method of Improving Function of the Bowel": J. Arnold Bargen, M.D., Division 
of Medicine, Mayo Clinic, Rochester, Minnesota, in Gastroenterology, 13:275 (Oct.) 1949, 
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any form of epilepsy may now be treated 
safely with a single anticonvulsant 
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THIANTOIN, SODIUM 


(PHETHENYLATE SODIUM, Litty?) 


No longer is it necessary to run the risk of bring- 


ing a second type of seizure into prominence 


by the selection of a limited anticonvulsant. 


‘Thiantoin Sodium’ is a more widely useful anti- 


epileptic and is far safer than related drugs of 


comparable potency. Many resistant cases are 


controlled with doses which have been elevated 


safely to levels that were previously unattainable. 


Not only are there fewer side-effects, but there 


is often striking improvement of mental function 


in epileptic patients who receive ‘Thiantoin 
Sodium.’ 
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COMPARISON OF TESTS OF 
THYROID FUNCTION* 


James Howarp Means 


Jackson Professor of Clinical Medicine, Harvard University, and Chief of the 
Medical Services, Massachusetts General Hospital, Boston 


mseseseseseseSiaGNosis in the field of thyroidology should rest, as in 
other areas of clinical medicine, primarily upon history 

D and the physical examination of the patient. Having ac- 
complished that, however, the doctor then has the duty 

@ and privilege of resorting to various laboratory aids to 


diagnosis. This evening for a few moments I will dwell upon what use 


we can make of certain of such procedures in gaining more complete 


knowledge of the nature of the morbid process in our patients with 


thyroid disorders, or in aiding us in the ruling of thyroid disorders in or 
out, in differential diagnosis. 

I shall concern myself with three tests—BMR (basal metabolic rate), 
PBI (protein bound iodine of the blood serum), and RAI (the uptake of 
radio actively labelled iodine by the thyroid gland). The diagnostic 
significance of these tests, either singly or in combination?, is what I 
shall hope to clarify. 

There are other procedures useful in the area under discussion, such 


as the determination of serum cholesterol, creatine tolerance, thyro- 


* Read March 2, 1950 at the Stated Meeting of The New York Academy of Medicine 

From the Thyroid Clinic of the Massachusetts General Hospital, Boston, 
? Having defined them, I shall in the remainder of the paper refer to the tests by these alpha 
betical designations. 
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tropin concentration in blood or urine, bone age, and others, but I have 
had relatively little experience with them and so shall not discuss them 
at this time. It is my belief also that the triad of tests which I first men- 
tioned is the one on which chief dependence should be placed in estimat- 
ing thyroid function for diagnostic purposes. 

First let us consider, when we make any of the tests in question, 
precisely what it is that we are measuring: next, what significance meas- 
urement of this particular factor may have with respect to our diagnostic 
problem. BMR, PBI and RAI may all be accepted as in some degree tests 
of thyroid function, but they test different aspects of thyroid function, 
and therefore it should be clear that the question—which is the best of 
the lot—is irrelevant. What we really want to know is—what are the 
limitations of each? 

BMR, the most venerable member of the triad, as ordinarily deter- 
mined clinically, is nothing more than the determination of the amount 
of oxygen the subject takes up from the atmosphere per unit of time 
while in a state of physical, and if obtainable, mental rest, at normal 
room temperature, and eight or more hours after food. It is an index 
of how briskly the flame of life of the subject is burning at that par- 
ticular moment. All activities of living animal tissue—protoplasm— 
eventually require oxygen. Even when a physiologic act takes place 
anaerobically an oxygen debt is acquired which must soon be paid off 
if the animal is to survive. 

It is well known that the hormone of the thyroid importantly affects 
rate of bodily oxidation. Depriving the organism of thyroid by total 
thyroidectomy, or other destructive process, drops its oxidation rate 
by about 4o per cent. By feeding thyroid it can be raised even more 
than that. Ergo, BMR is a good index of thyroid function, but as we 
shall see presently, there are other factors than the secretory activity of 
the thyroid which can affect it. Moreover, what, one may ask, deter- 
mines that portion of total respiratory metabolism, 60 per cent approxi- 
mately, which takes place in the absence of the thyroid gland? This is an 
intriguing and fundamental question worthy of the attention of investi- 
gators, but perhaps not one which concerns us now as diagnosticians. 

Having determined the basal oxygen absorption of an individual, 
we cannot use this information for diagnostic purposes without a suit- 
able frame of reference. We cannot say the subject’s metabolism is 


normal or abnormal without some method of comparing it with the 
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metabolism of subjects known to be normal. The commonly employed 
procedure is to relate metabolism to surface area, and for practical pur- 
poses this is probably adequate. There are, however, certain theoretical 
objections to it. Before surface area formulae were available, body 
weight was used, but there was more variation between subjects of 
widely different shapes—tall-leans or short-fats—when weight was used 
as the reference point than when area was the criterion. 

But neither weight nor area takes into consideration the ratio in any 
given subject between actual living protoplasmic mass, which is what 
determines metabolism, and inert tissue material such as fat, extracellu- 
lar fluid, etc., which is metabolically inactive. An index of protoplasmic 
mass would seem to be the ideal criterion, but how can one measure 
that? 

Years ago (1914), my then collaborators, W. W. Palmer and J. L. 
Gamble and I,’ attempted to solve this problem by relating BMR to 
endogenous creatinine elimination. We did find a significant correlation, 
but being then not sufficiently fundamental in our orientation, we aban- 
doned the method in favor of the Du Bois height-weight formula* 
which appeared shortly afterward. In the late thirties (1936-38), N. B. 
Talbot and his collaborators,** took up BMR and creatinine elimina- 
tion again, and found as did we, a good correlation, but they also failed 
to develop their findings further. I have always regretted that we did 
not exploit the method more thoroughly. 

I must not at this time belabor the theoretical aspects of BMR deter- 
minations any further. [ merely want to indicate that it is desirable 
that when the diagnostician makes these measurements, he stop to think 
a bit about the nature of the thing he is measuring. With regard to 
thyroidal activity it seems to me permissible to say that BMR can be 
accepted as an index of the total impact of thyroid hormone upon its 
end-organs—that is to say upon all the cells of the body. If the sensi- 
tivity of end-organs remains constant, BMR is an index of the amount 
of thyroid hormone delivered to end-organs. 

PBI, the second member of the triad, presents a simpler problem. 
It can be safely accepted as a tolerably dependable index of the level 
of thyroid hormone circulating in the blood, of hormone on its way 
from factory (thyroid gland) to consumer (the target cells). The 
height of this stream obviously is related to the activity of the thyroid 
gland, but in a different way than is BMIR. The two could, theoretically 
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at least, vary independently if a change should occur in the sensitivity 
of end-organs to thyroid hormone. It has been found also (Riggs*) that 
when the functional status of the thyroid gland changes rapidly, PBI 
parallels this change more promptly than does BMR. For example, what 
we call the Farquharson effect,’ namely, the fall in cases of non-myxede- 
matous hypometabolism when thyroid administration is stopped, to a 
level lower than the starting one, is more pronounced in the case of 
PBI than it is in that of BMR. 

There is one important artefact that may intrude in PBI determina- 
tion. The gall bladder dyes containing iodine hook into serum proteins 
and remain in the blood stream for months. They would be determined 
as PBI, and may cause an elevation of PBI which is not due to thyroxine. 
Indeed, if any patient has had cholecystography within a year, his PBI 
may not accurately reflect his blood level of thyroid hormone. 

The last member of the triad, RAI, may be said to represent directly 
the thirstiness, or avidity, of the thyroid gland for iodine. It will be 
affected by the degree of stimulation of the thyroid, as for example, 
by its normal stimulator, the thyrotropic hormone of the pituitary, or 
thyrotropin, and by the capability of the gland to respond to stimula- 
tion. The latter can be affected by chemical agents which interfere with 
either the iodine trapping mechanism of thyroid cells or with the process 
of synthesis of thyroid hormone. 

There are various methods of using labelled iodine for diagnostic 
purposes. One can give a so-called tracer dose of radiation and follow 
the uptake directly by Geiger counter over the gland, or one can col- 
lect urine and determine uptake by the thyroid indirectly on the assump- 
tion that the portion of the dose of radiation given which is not re- 
covered in the urine is chiefly collected in the thyroid.” There are 
several variations of each of these approaches which I have not time to 
go into at present. One can if one wishes, follow RAT in thyroid gland, 
blood and urine simultaneously. Such studies are yielding some very 
comprehensive information on thyroid function. They are hardly at 
present, however, within the field of practical diagnosis. 

I will now review certain formulae which have been obtained by 
this triad of tests in various types of thyroid disorders and in related 
conditions. In doing so [ want to make it clear that [ am not claiming 
that the use of all three tests has become mandatory for routine diag- 
nostic purposes. PBI determinations are less available and more costly 
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than those of BMR, and RAI uptakes are far less accessible and far more 
costly than either of the others. Moreover, both PBI and RAI deter- 
minations require much more highly trained personnel than does the 


time-honored and generally used BMR determination. 

My point is, however, that if the three, or any two of them, can 
be had, a somewhat greater insight into the patient’s status can be ob- 
tained than with any one of them alone. Particularly is this true in dif- 


ferential diagnosis. We may draw analogies with the role of tests of 
liver function in liver disease, or of kidney function in kidney disease. 
You have a whole battery of tests for each, but certainly don’t need 
them all for routine purposes. Yet if you want a really penetrating 
understanding of what is going on in the diseased liver or kidney, you 
must have information on more than one aspect of its function. 

Let us now get down to cases and see what different combinations 
of the three measurements we find in various diseases. 

In Tables 1 and 2, I have given diagnoses and have indicated by 
arrows whether we may expect the BMR, PBI and RAI to be normal, 
elevated or depressed in each of the several conditions shown. It should 
be said at once that the direction of some of the arrows is based on 
rather scanty data and subject to change without notice. I have avoided 
numerical values, but will remind you that BMR may get as low as 
—45 per cent in total athyreosis and as high as +8o per cent in thyro- 
toxicosis. According to the method our laboratory uses, PBI in euthy- 
roidism runs from 3.5 to 7.0 micrograms per cent, and in clinical thy- 
rotoxicosis from 8. to 35 micrograms per cent. In clinical hypothyroid- 
ism it runs from 3.0 to 0.0 micrograms per cent. RAT uptake in 48 hours, 
as we find it, runs in euthyroidism from 20 per cent to 55 per cent of 
the administered dose; in hyperthyroidism from 60 per cent up, and in 
hypothyroidism from 15 per cent down. 

In Table 1 we have first the normal or euthyroid state. In this by 
definition the tests are all normal—the arrows horizontal and double 
ended. Next are shown the direction the tests take in clinically definite 
thyroid diseases. It will be seen that in all such the BMR and PBI arrows 
point in the same direction. In the thyrotoxic or hyperthyroid states 
they point upward, in the hypothyroid, downward. This is quite what 
is to be expected. The RAI arrow also takes the same direction as the 
others except in two situations. In thyrotoxicosis persistent on iodine, 
of course, BMR and PBI are elevated, because by definition it is a state 


q 
é ? 
87 
i 
ae 
‘ 
. 
| 
Pes 
a 
~ 


588 THE BULLETIN 


TABLE | 
DIAGNOSIS BMR | RAI 


NORMAL OR EUTHYROID 


THYROTOXICOSIS OF 
GRAVES’ DISEASE 


THYROID ADENOMA WITH 
HYPERTHYROIDISM 


HYPERTHYROIDISM PERSISTING 
ON IODINE 


HYPEROPHTHALMOPATHIC 
GRAVES WITH EUTHYROIDISM 


PRIMARY MYXEDEMA 


PITUITARY MYXEDEMA 


| 


1ODINE WANT | 
END-ORGAN INSENSITIVITY 

TO THYROID HORMONE | ? 
(THEORETICAL ) 


when thyroid hyperfunction persists despite continuing treatment with 
iodine. However, if under such circumstances a tracer dose of RAT is 
given, very little will be taken up because the gland is already saturated 
with iodine. This same formula of BMR and PBI up, and RAI down, 1s 
found, so far as | know, only in one other condition, and in that it is 
close to pathognomonic. In thyrotoxicosis factitia, that is to say, thyro- 
toxicosis due to the ingestion of thyroid with or without doctor's orders, 
the BMIR will be elevated because end-organs respond to an excess of 
hormone whether it be derived from the thyroid gland or the alimentary 
canal. PBI will be elevated in similar fashion. However, an excess of 
thyroid hormone in the blood suppresses the pituitary with respect to 
thyrotropin secretion, therefore in thyrotoxicosis factitia RAL uptake 
will be depressed. If you have a patient who is thyrotoxic, but with no 
goiter, no eye signs, and who denies taking thyroid, use the triad of 
tests and perhaps you can pin a diagnosis of thyrotoxicosis factitia on 
him by finding the formula BMR and PBL up and RAI down." 

In hyperophthalmopathic Graves’ disease with euthyroidism the 
values of all three tests are normal." Of those cases of Graves’ in which 
the B\IR swings to hypothyroid levels we have not as yet PBI and 


RAL data. 
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In primary thyroidal myxedema, as might be expected, all three 
values are down, and the same holds true in myxedema of pituitary 
origin, although the fall in PBI and RAI may be relatively less than that 
in BMR. I have indicated this in Table 1 by making the PBI and RAI 
arrows a little shorter. 

In an endemic goiter area where iodine is scarce, the thyroid, by 
increasing its avidity for iodine maintains for a long time normal output 
of hormone, so that BMR and PBI would be normal, but if RAI is given, 
its uptake would be increased. 

The last item in Table 1 is purely hypothetical. We have never estab- 
lished a diagnosis of insensitivity of end-organs to thyroid hormone. 
But such a condition may exist. It has been found in the case of para- 
thyroids and gonads. It is well to be looking for it. What the test for- 
mula would be in such a condition, should it exist, is purely a matter 
for speculation. The BMR one might expect to be down, and if the 
thyroid gland attempted to compensate by overproduction of hormone, 
as in the castration phenomena, PBI and RAI would be up. But would 
the thyroid gland hyperfunction under such circumstances? Who can 
say? 

At this point | can hear some of you murmuring—so what? Why 
bother with all this barrage of laboratory tests except in the rare case 
where one wishes to rule thyrotoxicosis factitia in or out? I will reply 
to that. Indeed there is no reason at all in clinically obvious cases. Any 
one of the tests is sufficient under such circumstances, or, if you are a 
good clinical observer, you can get on well without any of them. Symp- 
toms and signs of the disease are sufficient in well developed cases. My 
reason for showering you with arrows, however, was to indicate the 
meaning of the different measurements so that they can really be help- 
ful in borderline cases when diagnosis is not clear, and when you will 
get more help from two, or better three, of the tests than from one. 

While BMR alone is what is generally relied on, as we shall see 
presently, there are several non-thyroid factors which may shift it up 
or down and make it difficult to interpret except when other evidence 
is available. In borderline hyper or hypothyroid situations, either PBI 
or RAT is more dependable as a diagnostic aid than BYIR. There is 
some difference of opinion among authorities of which of the first two 
has the greater diagnostic significance in this connection, Of recent 
years we have not infrequently been able to establish a diagnosis of 
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ANOREXIA NERVOSA 


STARVATION 


NON-MYXEDEMATOUS 
HYPOME TABOLISM 


HYPERMETABOLISM WITHOUT 
THYROTOXICOSIS 


D 


hyperthyroidism in persons with BMR within the standard range by 
finding significant elevations in either PBI, RAI or both. 

In Table 2, | have shown the directional tendencies in certain non- 
thyroidal states which may enter into differential diagnosis. In anorexia 
nervosa and in starvation, the two states presumably being identical so 
far as endocrine balance goes, we get formulae quite like those in pitui- 
tary myxedema. In the last mentioned hypopituitarism results from 
actual destruction of the anterior lobe; in the others it is underactive, 
we believe from inanition. 

Hypometabolism with no clinical evidence of thyroid disease, in 
our experience, has shown normal PBI and RAL. Just what these cases 
represent physiologically | don’t know. It has been suggested that they 
are examples of end-organ insensitivity, but | do not find that hypothesis 
altogether convincing. Dr. Silver has been good enough to tell me of 
his observations on hypermetabolism without evidence of thyroid dis- 
ease. They also show no alteration in PBI and RAL. I have included 
them in Table 2 and hope Dr. Silver will comment. 

In Dinitrophenol poisoning there is a terrific elevation of metabolism 
which is clearly not related to thyroid function. Chaikoff et al'’ have 
found the RAI normal and the PBI depressed in rats. Why the latter, 
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is not clear. What the lowered BMR of nephrosis represents, | don’t 
know. It is usually accompanied by lowered PBI, but a few observa- 
tions do not show depression of RAI. Pregnancy is accompanied by a 
rise in BMR and in PBI. We have no observations in RAI in normal 
pregnant women. The situation here is to be regarded as a genuine in- 
crease in thyroid function. Physiological hyperthyroidism, so to speak. 

The formula in pheochromocytoma is of great interest, and of much 
importance in differential diagnosis. In this condition there is no hyper- 
thyroidism but there is hypermetabolism due to an excess of another 
calorigenic hormone, adrenaline. This raises BAIR but not PBI or RAT. 

A similar formula is to be found in leukemia, but the mechanism 
involved is more obscure. Finally, in Addison’s disease there character- 
istically is lowering of BMIR but not of PBI or RAL. 

In conclusion | may say that after the diagnostic possibilities of his- 
tory and physical examination in suspected thyroid cases have been 
exhausted, use may be made of any or all of the laboratory tests men- 
tioned. At times they will add to the understanding of the case and 
clarify points in differential diagnosis in an outstanding manner. When 
we make use of them it is well that we bear in mind just what it is we 
are measuring, and what the special significance of the finding may be 
and the limitations of each of the several methods. 
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THYROTROPIC EXOPHTHALMOS* 


RayMonp Louts Preirrer 


Associate Professor of Clinical Ophthalmology, College of Physicians and Surgeons, Columbia 
University and Attending Ophthalmologist, Institute of Ophthalmology, Presbyterian Hospital 


msesesesesesedue demonstration of the production of exophthalmos by 
an anterior pituitary principle in animals, has served to 
T explain several aspects and the extremely variable clinical 
appearance and course of this ocular disorder in man, 
mesesesesesesin When associated with thyroid dysfunction. The experi- 
mental studies of Smelser,'* Pochin,* and Marine and Rosen,” indicated 
the existence of a different type of exophthalmos of Graves’ disease with 
quite a different significance, viz., thyrotropic exophthalmos, as distin- 
guished from thyrotoxic exophthalmos or that commonly associated 
with hyperthyroidism. Though the linkage may be incomplete, this 
newly separated type seems to correspond clinically precisely with those 
cases which showed after operation a progression, if not a malignant 
increase, in exophthalmos. With a different pathogenesis, diverse patho- 
logic changes, and running a dissimilar course, this type requires differ- 
ent treatment, for indeed the choice of wrong therapeutic measures may 
lead to most unfortunate consequences. 

The discovery of the thyrotropic hormone of the pituitary marked 
the beginning of our understanding of the interaction of the thyroid and 
the pituitary, on the production of a diversity of ocular complications, 
the most striking of which is exophthalmos. In his experiments, Smelser' 
showed that extracts of the anterior pituitary produce an extreme, for- 
ward displacement of the eyes in thyroidectomized guinea pigs, and that 
the exophthalmos persisted unchanged after death. In thyroidectomized 
animals which had the cervical sympathetic ganglion on one side re- 
moved in addition, injected extracts of ox anterior lobe pituitrin pro- 
duced the proptosis of equal extent on both sides Thus, in this experi- 
ment, he eliminated the role of sympathetic stimulation as a cause of the 
displacement of the eves. The effects of excess thyroxin or epinephrin in 
guinea pigs are entirely different. 

In contradistinction to the exophthalmos of thyrotoxic goitre which 


* Read at The Stated Meeting of The New York Academy of Medicine March 2, 1950. 


~ 
i 
= 
4 
f 
| 
7 
od 
> 
. = 


Thyrotropic Exophthalmos 593 


is due mainly to sympathetic stimulation of muscle by adrenalin, when 
sensitized by an excess of thyroxin in the blood, a type of displacement 
which disappears on death, the exophthalmos of thyrotropic origin is 
real, viz., it is due to an increase in orbital content. A change in water 
balance produces edema of the tissues of the orbit, conjunctiva and lids. 
Round cell infiltration of muscles and lacrymal gland, and connective 
tissue hyperplasia and edema of the fat of the orbit occurs. Smelser 
estimated the constituents of the orbital contents of his animals to have 
increased 100 per cent in fat, 40 per cent in the dorsal lacrymal gland 
and 22 per cent in the extrinsic muscles. He found this connective tissue 
hyperplasia to have occurred also in other parts of the body where the 
fat is rich in connective tissue. Curtis® called attention to the fact that 
localized myxedema may follow surgical removal of a thyrotoxic gland. 
These histologic changes with rather more hypertrophy and fragmenta- 
tion of the muscles, with late secondary fibrosis in long standing cases, 
have been confirmed in large part on human tissue. 

The ocular and general signs of thyroid dysfunction depend upon 
the preponderance of action of the thyroid, or of the pituitary gland. 
Excess thyroxin with a minimum of anterior pituitrin produces the 
classic picture of hyperthyroidism with which every one is familiar.*° 
The clinical appearance of a patient with excess anterior pituitrin (or 
thyroid-stimulating hormone) and with little, or an absence of thyroxin, 
may merit description. In these cases the basal metabolism may be very 
slightly raised, or normal, but is usually subnormal. Sympatheticotonia is 
absent. The eye signs are extreme and characteristic. In its pure form this 
entity is relatively uncommon and, as should be expected, mixed types 
are more frequent, viz., those which show some accompanying thyro- 
toxicity. Clinically one encounters the more frequent pure thyrotoxi- 
cosis on one hand, and, ranging through cases of diminishing thyro- 
toxicosis and increasing thyrotropism, cases of the less common, pure, 
thyrotropic variety on the other hand. 

The eye signs offer the earliest and easiest means of differentiating 
these groups and it is these changes which frequently compel the patient 
to seek medical attention.'” 

The classic ocular and general signs of diffuse toxic goitre are well 
known. The widening of the interpalpebral fissure, the retraction and 
lagging of the upper eyelid and the infrequency of winking produce the 
staring expression and create the appearance of exophthalmos, which 


: 
4 
he 
>. 
5 
| 
| 
- 
ae 
3 


| 


BULLETIN 


594 


may not be present in fact. The excursions of the eyes are not interfered 
with and exophthalmos, if present, is reducible on pressure. These eye 
findings are relieved, at least in part, by adequate reduction of the acti- 
vity of the thyroid gland. 

In thyrotropic exophthalmos the displacement of the eye appears 
early in the disease, is frequently unilateral, so that an orbital tumor is 
suspected, and is progressive.'' Tearing, with edema of the eyelids and 
conjunctiva may appear early and may be severe. Redundancy of the 
bulbar conjunctiva with folds overlying the lower lids, or even prolapse, 
is common and suggestive. The excursions of the eyes are limited in all 
directions of gaze due to the histologic changes affecting all of the 
muscles of the affected eyes, causing the patient to complain of diplopia; 
thus, the name exophthalmic ophthalmoplegia is sometimes applied to 
this disorder. In the severe or malignant form, which may develop with 
amazing rapidity, especially after thyroidectomy, the eyes become ex- 
tremely proptosed, solidly fixed in position, chemotic and with lids 
edematous and unable to cover the eyes. Exposure keratitis then de- 
velops, ulceration follows and loss of the eyes results. Treatment, there- 
fore, must be prompt and effective. 

In an effort to clarify the roles played by the thyroid and pituitary 
glands respectively in individual patients, excluding the pure thyrotoxic 
cases, Mann" classified her cases in three groups as follows: 

Group 1: Primary deficiency of thyroxin with compensatory excess 
of thyrotropic hormone secretion. These cases showed the thyrotropic 
exophthalmos without thyrotoxic eye and general signs, and with thick 
coarse skin, rather suggesting myxedema. 

Group 2: Primary excess thyroxin as initial symptom, followed by 
thyroid atrophy or removal, replaced by excess thyrotropic hormone. 
In these cases the initial symptoms were those characteristic of thyro- 
toxicosis, while the later signs were those produced by excess thyro- 
tropic hormone. This is the type of case which every physician has 
seen following thyroidectomy, in which the exophthalmos increased to 
an alarming degree, frequently ending in loss of the eyes. The increase 
may follow the operation by a few weeks or it may require several 
years. Since malignant exophthalmos occurs disproportionately more 
frequently in men, in whom thyroid dysfunction is much less frequent 
than in women (1 case to 10), all cases in men should be carefully 
searched for evidence of the thyrotropic element. 
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It is this group that is of greatest interest to the surgeon, for he must 
be able to determine whether or not this most unfortunate complication 
will follow the treatment or removal of the thyroid gland. It may not be 
possible to predict in every case with assurance what might be expected 
to follow the operation. Sloan’* has emphasized certain significant find- 
ings with which every physician, and certainly every surgeon, engaged 
in the treatment of thyroid dysfunction should be familiar. 

Group 3: Excess thyroxin and excess thyrotropic hormone arising 
simultaneously. In this group of cases one observes both specific and 
infiltrative changes in the orbits. The classic eye signs of thyrotoxicosis 
may be observed in addition to edema of the eyelids and conjunctiva, 
solid proptosis, and impairment of motility of the eyeballs. The proper 
management of this group is as yet to be found. Thyroidectomy is prone 
to lead to malignant exophthalmos and must be avoided. Attention 
should be directed more toward suppressing the thyrotropic element 
rather than the thyrotoxic. 


TREATMENT 


The treatment of exophthalmos associated with thyroid dysfunction 
must be directed toward the underlying cause, the general manifestations 
of the disease and the management of the ocular complications. Our 
province in this presentation is especially concerned with the manage- 
ment of the ocular complications and the preservation of vision. Close 
coéperation between the surgeon, internist and ophthalmologist is called 
for and treatment of the eyes should be concerned more with prevention 
than with cure. 

It is imperative that every surgeon be familiar with the ocular mani- 
festations of thyroid disease. Not only because they indicate the proper 
course of treatment but also because blindness is a very real threat. In 
his interest in the preservation of sight, the ophthalmologist, in addition 
to the treatment carried out by the internist, may employ several local 
measures. The protection of the eye from exposure which leads to ulcera- 
tion is his foremost consideration. The placing of intermarginal lid 
adhesions serves this end best but these must be placed before the tension 
of the eye and eyelids is too great. Such adhesions may be left as long 
as desired and severed at any time. Excision of the edematous conjunc- 
tiva, or removal of the tissue from the lids is not helpful. In extreme cases 
where intermarginal adhesions cannot be placed, orbital decompression 
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has to be resorted to. Naffziger’s'* intercranial method of removing the 
roofs of the orbits may be helpful. Other surgeons have advocated re- 
moval of the lateral walls of the orbits or depression of the floors into 
the antra. With proper medical care and prompt insertion of inter- 
marginal adhesions this radical surgery may be avoided. The correction 
of diplopia, which may be the patient’s leading ocular complaint may be 
extremely difficult, if not impossible. Surgical measures on the extra- 
ocular muscles themselves offer the best chance but this should be de- 
layed until all signs of general activity have subsided. Spontaneous 
regression of the ocular complications may occur after some months or 
years and temporizing measures to preserve the eyes may be justified. 


SUMMARY 


Sloan"* has emphasized conservatism in cases manifesting thyrotropic 
disturbance. He especially mentioned cases showing exophthalmos out 
of proportion to the degree of hyperthyroidism as a bad prognostic 
sign. Asymmetric exophthalmos is frequently due to infiltrative changes 
and will increase after thyroidectomy. Diplopia, or ocular muscle 
paralyses indicate infiltrative orbital changes and should serve as a 
| warning to the surgeon. The absence of a high basal metabolic rate 
| : should alert the physician to the predominance of the thyrotropic ele- 
ment. The overactivity of this anterior pituitary hormone is held in 

check by the excess of thyroxin. Reducing the thyroxin supply by 

operation or medical treatment may allow the thyrotropic hormone to 
run amuck to produce the distressing conditions known as malignant 
exophthalmos or exophthalmic ophthalmoplegia. Let the surgeon, there- 
fore, beware of operating upon any patient showing these signs and if 
they should arise following operation, it is necessary to raise the meta- 
bolic rate to stop the progress of the disease. At the same time measures 
must be taken to safeguard vision. 
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DIABETIC NEUROPATHY * 


R. Wayne RUNDLES 


Assistant Professor of Medicine, Duke University School of Medicine 


seseseseseseSur neurologic complications of diabetes mellitus remain 
a matter of perennial interest. Although there is little 

T really new to present at this time, a “present-status’” re- 
port with particular attention to some of the contribu- 

eoescacacasasy tions during the last 5 years may be useful. Some par- 
ticular aspects of diabetic neuropathy—its relationship to other diabetic 
complications, the prominence in it of autonomic nerve disease, etc.— 


can well be re-emphasized. Finally, | should like to point out some of 
the unsolved, but solvable, problems that should be engaging our atten- 


L 


tion as investigators. 

I can best illustrate the type of disease we are dealing with by quoting 
from a paper published in 1885 in the Lancet by F. W. Pavy.' 

“I am perfectly satisfied that certain symptoms of disordered nerve 
action . . . are very apt to accompany diabetes. . . . A lady aged 48, 
whom I saw for the first time in 1871, and who had then been diabetic 
for ten years, presented no symptoms of nerve disorder tll February, 
1880. She then began to complain of pains in her limbs, and by April of 
that year she was decidedly ataxic. The usual account given by these 
patients of their condition is that they cannot feel properly in their 
legs, that their feet are numb, that their legs seem too heavy. . . . Darting 
or ‘lightning’ pains are often complained of. Or there may be hyper- 
aesthesia, so that a mere pinching up of the skin gives rise to great pain, 
or, it might be, the patient is unable to bear the contact of the seam of 
a dress against the skin on account of the suffering it causes. Not un- 
frequently there is deep-seated pain, located, as the patient describes it, 
in the marrow of the bones, which are tender on being grasped; and | 
have noticed that these pains are generally worse at mght. With this 
there is the usual loss or impairment of the patellar tendon reflex. 

“Sometimes pains and manifestations of perverted sensibility are 
* Presented before the New York Diabetes Association, Nov. 10, 1949, urider t! wustices of its 


Committee on Internal Medicine, Thomas H. Metsawack, Chairman, at The New York Academy 


of Medicine 
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noticed without ataxia. It is not always the legs that are affected; the 
arms may suffer... . A gentleman | have seen has had nerve troubles 
in one arm. . . . His skin and flesh were tender and the bone was pain- 
ful; there was, moreover, some wasting of the limb.” , 

Dr. Pavy’s description is a vivid account of what we recognize today 
as diabetic peripheral nerve disease. 

To visualize the functional and anatomical types of nerve fibers in- 
volved in diabetic neuropathy the two common medical diseases with 
important neurologic complications, diabetes mellitus and pernicious 
anemia, serve as a useful contrast. In diabetic neuropathy pain and 
thermal paresthesias are prominent symptoms. Diabetes produces to a 
greater extent than any other disease a profound disturbance in the func- 
tion of the autonomic nerves.** Pain and thermal sensibilities and 
autonomic functions are mediated by small caliber, poorly myelinated 
neurons. In pernicious anemia the large caliber heavily myelinated 
neurons conducting motion, position and vibratory sensibilities are 
affected early and selectively.* Pain is rarely a significant complaint. In 
pernicious anemia degeneration of the lateral and posterior columns of 
the spinal cord is notorious, leading to exaggeration of the tendon re- 
Hexes, clonus, spasticity, and abnormal plantar responses. This type of 
spinal cord involvement does not occur as a result of diabetes. Nor does 
the cerebral involvement occasionally seen as a neurologic manifestation 
of pernicious anemia with confusion, depression, or outright psychosis 
occur as a result of diabetes.” 

The incidence of neuropathy in diabetics is probably about one in 
twenty.” " * Its relationship to the natural history of diabetes has been 
clarified in recent years by the study of the diabetic background of 
patients who dev clop this complication.” 7! Joslin and Root" pointed 
out that, in nearly all instances, neurologic disease begins during periods 
of diabetic non-regulation. In a large group of patients studied later a 
few developed neurologic difficulties as the earliest symptom of the 
disease. In general, though, months or years of uncontrolled diabetes 
preceded the development of serious peripheral nerve disease. The 
bulk of patients had had no previous diabetic treatment at all or only 
poor treatment. The majority had lost considerable weight due to the 
uncontrolled disease. Over half of them, of interest in reference to the 
possible harmful effects of long continued hyperglycemia, had never 
had coma, acidosis, or ketonuria even at the height of. diabetic non- 
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Cuarr L-SYMPTOMS OF DIABETIC NEUROPATHY 


Paresthesias, shooting or burning pain, numbness, tingling, “cold” feelings. 


Muscular weakness, aches, cramps, tenderness, foot drop, wrist drop, flaccid paralysis. 


Symptoms fluctuate, are worst at night, following infections, lapses in treatment, 


and sometimes after start of treatment, Begin in lower extremities, ascend to trunk, 


invelve arms distally. 


Precipitating factors (in group of 125 patients): 


} Pneumonia 1 Diabetic acidosis 4 
Influenza Diabetic coma 6 
Pyogenic infections Operations 


regulation. The nerve disease was found to occur at nearly any age, 
without there being evidence of immunity either early or late.” 
The neuritic symptoms (Chart 1) were found to fluctuate in in- 


tensity, paralleling generally the course of the diabetes, becoming worse 


following infection, after lapses in therapy, and sometimes after the 
start of treatment. A number of incidents notorious for aggravating the 
diabetic status were observed to aggravate or precipitate the neurologic 


disease, especially in those with a poor background of control. 


A high incidence of other diabetic complications was found in 


patients with neuropathy. In the scale of diabetic complications, peri- 


pheral nerve disease occurred as one of a middle group that we can call 


sub-acute (Chart 2). Susceptibility to infection was common and an 


unstable and often severe diabetes the rule. A third of our group had 


diabetic retinal disease and more than a quarter hepatomegaly.” 


A few years ago we were very much puzzled as to the origin of 


some bizarre complaints in patients with diabetic nerve disease: —night 


sweats without evidence of infection or fever, intolerance to heat and 


cold, tachycardia with weakness and fainting spells, gastrointestinal dis- 


turbances of an unusual type,'* and distressing genito-urinary symptoms. 
As our study progressed it became apparent that these patients had 
autonomic nerve disease to an extent that had not been previously 


recognized, and which in many clinical situations escapes recognition. 


Orthostatic hypotension was one of the striking results of autonomic 


nerve disease observed in more than a dozen patients.” This rare 


type of physiologic abnormality is one in which the blood pressure 
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Cuart 2—COMPLICATIONS OF DIABETES MELLITUS 


Acute: Acidosis, coma. 
Sub-acute (curable): 


Susceptibility to infection, 

Cutaneous 

Urinary tract 

Pulmonary, especially tuberculosis 
Increasing severity and instability of the diabetes. 
Neuropathy. 
Retinopathy, early. 
Hepatomegaly. 


Chronic (not curable): 
Retinopathy, advanced, 
Diabetic cataracts. 
Occlusive arterial disease. 
Renal disease (intercapillary glomerulosclerosis). 


cannot be maintained when the individual stands upright. It has been 
associated with various diseases involving the sympathetic nervous sys- 
tem.'* Characteristic symptoms included weakness with exertion, dizzy 
spells, “black-outs” or syncope when standing. The symptoms were 
aggravated by fatigue, dehydration, severe diarrhea, etc. The blood 
pressure taken with patients lying in the supine position was ordinarily 
normal, the pulse rapid. When standing the systolic pressure fell 50 or 
more mm. of mercury, the pulse at the wrist became very rapid, weak 
and sometimes imperceptible. As the blood pressure fell below 50 mm. 
or so of mercury syncope occurred. Some were able to carry on normal 
activities with upright blood pressures of only 60-70 mg. Hg. All of the 
patients had a uniform background of poorly treated diabetes of many 
years duration, and neuritic disease of some severity.” Diabetic neuro- 
logic disease has become the commonest cause on our medical services 
of orthostatic hypotension. 

Why the normal circulatory adjustments fail to compensate for the 
effects of gravity in these and other patients has been an intriguing 
physiologic problem. Several patients with this disorder have been 
studied recently by Dr. John Hickam.'* A low index of cardiac output 
was found in patients lying in the supine position. An excessive fall 
occurred as they were tilted to 60°. In spite of intensive study the exact 
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Cuarr 3--CLINICAL FINDINGS IN 30 PATIENTS WITH DIABETIC 
NEUROPATHY AND GASTROINTESTINAL SYMPTOMS 


Impotence, atonic bladder (either or both) 1S cases 


Diabetic retinopathy 16 cases 


Orthostatic hypotension (drop of 50mm, Hyg. or more in 


systolic blood pressure) S cases 
Hepatomegaly cases 


Gastrointestinal symptoms: 


Cramps, pain, borborygimi 22 cases 
i \norexia 20 cases 
Severe constipation 15 cases 
: Vomiting 13 cases 
Feeal incontinence 8 cases 

Diarrhea 7 cases 

Alternating diarrhea and constipation + cases 


Nocturnal diarrhea 3 cases 


mechanism that becomes defunct in these patients and that is responsible 
for the circulatory abnormality is still in doubt. 


Another manifestation of autonomic nerve disease in patients with 


diabetic neuropathy was disturbance in the motor function of the gastro- 


intestinal tract. In our 125 patients over 60 per cent developed unusual 


gastrointestinal symptoms with diabetic neuropathy; 53 of them be- 


/ 


came severely constipated, and in 22 it was virtually intractable; 27 


patients had alternating, recurrent or continuous diarrhea, often noctur- 


nal;'* 4 had, in addition, anorexia with nausea and vomiting. X-ray 
studies were subsequently undertaken in 30 patients with particular 
emphasis on gastric motility, gastric emptying and motor performance 
of the small intestine.'* The gastrointestinal symptoms and co-existing 
diabetic complications in this group are shown in Chart 3. 

While roentgenologic evidence of disturbed gastrointestinal func- 
tion was less conspicuous than the clinical symptomatology would lead 
one to suspect, some degree of gastric retention, slow transit of barium 
through the jeyunum and ileum, and segmentation of the barium column 
were fairly constant features. The abnormalities were greater in those 
with severe neuropathy and in those with the more pronounced in- 
testinal symptoms. 


The clinical symptoms and roentgenologic abnormalities in the 
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patients with diabetic neuropathy resembled in many ways those that 
followed vagotomy. The parasympatheticomimetic drug Urecholine 
was found to correct the motor abnormalities at least partially, and was 
useful in symptomatic treatment particularly in those with anorexia and 
gastric retention. 

About 1 in 4 of our patients with diabetic nerve disease developed 
genito-urinary and sphincter disturbances. Most of them had gastro- 
intestinal disturbances as well (Chart 3). The major complaints in the 
male were impotence, symptoms mimicking prostatism and, in both 
sexes, urinary and fecal incontinence. Cystometric studies of the bladder 
showed a high incidence of atonic neurogenic paralyses.* Detailed 
studies of the vesical dysfunction and methods of urologic management 
have recently been published by Lich and Grant,"* and Emmett, Daut 
and Sprague.'? The potential usefulness of the parasympatheticomimetic 
drugs has been studied only to a limited extent." 

A whole gamut of neurologic abnormalities may be illustrated by a 
22 year old male, an alumnus of eleven years of diabetes so poorly con- 
trolled that his growth was stunted. His right knee and left ankle had 
become painlessly swollen and deformed two years earlier. He com- 
plained of anorexia, inability to eat, and intolerance to heat and cold. 
On examination his pupils were miotic. They enlarged very little when 
shaded, showed no reaction or a slight dilatation to light, but did con- 
strict on accommodation. Pin prick and light touch were blunted over 
his fingers. The right knee and left ankle reflex could not be obtained. 
Thermal sensibilities were lost below the L 3-4 level. 

There was no history suggestive of syphilis and serologic tests on 
five different occasions were negative. The spinal fluid was normal on 
two occasions. Roentgen examination of the intestinal tract showed 
considerable gastric retention at 6 hours, segmentation and delay in 
transit in the small intestine. These motor abnormalities were corrected 
by the administration of 10-20 mg. of Urecholine by mouth. 

The photographs reproduced in Fig. 1 were taken after he had been 
painted with iodine, dusted with starch, and heated until his body 
temperature had been elevated 1.5° C. The black areas show the extent 
of his sweat gland innervation. There was virtually no sweat response to 
body heating over his face, extremities, or lower trunk. In hot weather 
the area of sweat gland innervation over his back was constantly 
drenched. 
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Fig. |1—Photographs showing area of sweat gland innervation, starch-iodine test, 
and neurotrophic disintegration of right knee and left ankle joints. 
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Cuarr 4—DIABETIC NEUROPATHY (NEURITIS) 


1) “Neuropathy”: Neuritic symptoms plus objective evidence of disease of peripheral 


nerves, persisting beyond any period of diabetic non-regulation. 
Motor: Weak, tender, atrophic muscles, , 


Sensory: Areflexia, blunting of pain, thermal and touch sensibilities (motion, posi- 
tion, and vibration less affected). 
Autonomic: Sweat secretion, pilomotor, vasomotor deficiencies; gast rointestinal and 


genitourinary disturbances, 


“Diabetic”: Related to natural history of diabetes: 

Onset always during uncontrolled diabetes, 

Made worse or better by factors influencing diabetes. 
May become worse early in course of diabetic therapy. 
Frequently associated with other diabetic complications. 
Curable within limits only by diabetic therapy. 


Over the dorsum of the left foot a scar was present where an in- 
fected ulcer persisted at one time for eight months. The right knee and 
left ankle were enlarged and deformed. X-ray examination of the knees 
showed bony proliferation, loose bodies and articular instability. Films 
of the left ankle showed similar bony changes typical of neurotrophic 
joint disintegration.* * He has now been followed for over three years. 
The right knee has become increasingly unstable and will probably 
require either fusion or amputation. 

We have now come to the point where we can give a working 
definition of diabetic neuropathy (Chart 4). We have seen that it is a 
type of peripheral nerve disease, with sypmptoms and objective evidence 
of neurologic abnormality, in which there is a predilection for the in- 
volvement of small caliber neurons. Neuritic symptoms commonly 
occur in diabetics during periods of acidosis or ketonuria and subside 
promptly with diabetic regulation. The diagnosis of diabetic neuro- 
pathy should not be made unless evidence of disturbed nerve function 
persists well beyond any temporary period of non-regulation. As to the 


adjective “diabetic” we imply a definite relationship to the natural his- 
tory of diabetes as already outlined. The diabetic etiology is confirmed 
by therapeutic experience. Successful treatment requires meticulous 
diabetic regulation over a period of weeks or months. No other type of 
therapy, physiotherapy, vitamin B injections, liver extract, vitamin 
B.z, etc., in my experience, has been of any definite value.* ' In 
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patients with neurologic complications of recent onset, the prognosis 1s 
ordinarily good.‘ ° " When the neurologic disease is of years’ duration 
or complicated by such lesions as perforating ulcers or neurotrophic 
joint destruction," the prognosis is, of Course, poor. 

Considering for a moment some unsolved problems, we are often 
asked what is the “pathology” of the nerve lesions in diabetes. While 
we are not lacking in confidence as to the validity of our functional 
studies and interpretations, we must admit that the morphologic aspects 
. of the disease have received only fragmentary study. The technical 
| problems involved in studying degenerative changes in poorly myeli- 

nated neurons are obvious. We would be looking for fibrils that were 
| not there and that could presumably disappear leaving very little trace. 
Little is known about autonomic nerve pathology. Further pathologic 


investigations would be of great interest in instances of well-studied 


nerve disease. 

Some have considered the neurologic complications of diabetes a 
result of vascular disease. Convincing pathologic studies, again, have 
not been made. Arteriography, study of blood flow by plethesmographic 
methods, etc. should bring out useful information. 

It is frequently said that the “cause” of diabetic neuropathy, at least 
in metabolic or chemical terms, has not been discovered. The same can 


be said of all the complications associated with it clinically that result 
from chronic insulin deficiency. In addition to under-utilization of car- 
bohydrate, excessive mobilization of fats and breakdown of proteins 
occur. Hypoalbuminemia seems to be characteristic and may reflect an 


inability of the body to manufacture the proteins necessary for tissue 
maintenance and repair.'~ *' As knowledge regarding the chemical 
effects of acute insulin deficiency progresses, the alterations that char- 
acterize the decompensated metabolism of diabetics with degenerative 


complications may be clarified. 
The relationship of neurologic lesions in the extremities to the 


development of incapacitating foot infections is another important prob- 
lem that has received too little attention. Perhaps a third or more of all 
foot infections in diabetics occur in those with neurologic disease. 
Neurologic factors are important not only in the development of per- 
forating ulcers, but in indolent infections, gangrene, traumatic blisters, 


etc. Effective therapy obviously requires an understanding of basic 


etiologic factors. 
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Fig. 2--Photographs (above) of chronic, ulcerated foot infections in a 
patient with diabetic peripheral nerve disease, and (below) punctate and 
superficial hemorrhages in retina, O. D 
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The feet photographed in Fig 2 illustrate the problem. They belong 
to a 46 year old ship yard worker, who was admitted to our hospital in 
1945, after having been disabled for eight months by chronic foot infec- 
tions. He had developed diabetes eight years earlier and had symptoms 
of neurologic disease for one year. A toe had been amputated because 
of slow healing after trauma. After four months of neuritic symptoms 
he developed blisters about his toes that became infected. Healing was 
slow in spite of his being hospitalized for four weeks, and then resting 
16 weeks at home. On examination he was thin and underweight. There 
were punctate hemorrhages in the optic fundi (Fig. 2). The skin over 
his lower extremities was thin, dry and shiny. There was no evidence 
of occlusive arterial disease. Neurologic examination showed unequal 
pupils, muscle weakness and atrophy in the legs, absent knee and ankle 
reflexes, and blunting of the cutaneous senses below the middle of the 
lower legs. Heavy glycosuria and ketonuria were present on admission 
to the hospital. 

In the hospital he was kept in bed, the diabetes regulated, and the 
ulcers cleaned up. Healing was complete in a few weeks’ time. He was 
able to resume work. In 1947 his diabetic regulation became lax again, 
neuritic symptoms reappeared, and further ulcers developed. 

The relative importance of somatic and autonomic nerve disease, or 
other factors possibly responsible for the development of this type of 
foot infection is still uncertain. With careful diabetic regulation, pro- 
longed bed rest if necessary, antibiotic therapy, local debridement and 
conservative surgery more infections are being healed and more feet 
saved for diabetic patients.”* 

One of the major objectives in the day by day management of 
diabetes is to prevent immediate and remote complications. We do not 
yet know what margin of safety we can assume for diabetic patients. 
Many of us have the conviction, though, that with the energetic use of 
presently available therapeutic methods we can prevent the bulk of the 
complications we have discussed from occurring. 
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Discussions of Doctor Rundles’ Paper 
FosreR KeNnNepy 


War on disease is, indeed, not unlike war itself. For each to succeed 
one must have first, a plan of strategy, and second, sound tactics where- 
by the plan of strategy may be fulfilled. If the strategic conception be 
unsure or unsound, no matter how good the tactics, the result can 
hardly be fortunate. Strategy has to do with geography, topography, the 
disposition and placing of forces and the points at which best on such 


terms pressure on the enemy can be made. Tactics, that is to say, logis- 


tics, the transportation of troops from place to place (not necessarily the 
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right place for the carrying out of the grand design) may be developed 
so well, even though strategy be shaky, that success might come early, 
so that a war may seem about to be won by tactics, when suddenly it 
is found that tactics are not enough. | think it is something like this in 
the great war on diabetes. Our tactics have been extremely good. The 
introduction of insulin has saved millions of lives or at least prolonged 
millions of lives by the assumption that the origin of the disease lay in 
the islands of the pancreas. In the same way we have assumed that the 
neuropathies accompanying diabetes have been in the nature of a poly- 
neuritis. On the contrary, I believe they are much more like what thirty 
years ago I called “neuronitis,” that is to say, a degeneration not of the 
peripheral nerve only, but of the entire neurone. The charts shown 
tonight have demonstrated the existence of sphincter abnormality, sex- 
ual impotence and marked autonomic unbalance. These things do not 
occur as a result of mere peripheral nerve inadequacy. They are clearly 
the result of inadequacy in spinal roots, spinal cord and, I would sug- 
gest, of the autonomic system itself. It is by no means clear why peri- 
pheral nerves and radicals degenerate in the presence of diabetes. It 
has been said that they are the result of an ischemic neuritis due to a 
sclerosis of the blood vessels of the nerves. This has not been proven 
and is more a line of words than proven assertion in pathology. Cer- 
tainly no such formula can account for the retinitis so often accompany- 
ing diabetes and I am sure that neuropathy often occurs in persons with 
very high blood sugar, in whom there is no spilling of sugar into the 
urine. 

Ir would seem that one must look further back for causes of these 
conditions. One is reminded of the spinal cord changes called subacute 
sclerosis of the spinal cord occurring in the presence or before the 
presence of pernicious anemia. At first sight the anemia is a plausible 
reason for the occurrence of spinal sclerosis but more thought shows 
that both the anemia and the spinal sclerosis are due to the failure of 
gall bladder and liver function and the absence of hydrochloric acid in 
the stomach. So I put before this company the notion that diabetes and 
its neuropathies may not just be the result of disease in outlying func- 
tions such as the pancreas but may be due to a disorder in the balance 
of forces governed centrally in the nervous system. This is true of the 
stable maintenance of temperature; it is true of the stable maintenance 
of water balance. These are governed through the hypothalamus. If we 
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must look there for the causes of diabetes insipidus we had best raise 
our sights and look upwards perhaps to find the causes there of diabetes 
mellitus also. 


Mitton B. HAanpELSMAN 


At the suggestion of the chairman, I shall introduce some physio- 
logical and biochemical considerations in this discussion of Dr. Rundles 
most thorough description of diabetic neuropathy. But first, we must 
reiterate the remarks of the first discussor, that we have a clearer defi- 
nition of what diabetic neuropathy consists; we have a radiculo-myelo- 
neuritis. It has been known since 1864 that diabetics complain of pains, 
weakness and numbness of various extremities but clinical descriptions 
have often been vague. Diabetes occurs in an age group where pains 
and aches commonly exist and diagnostic skill is needed to eliminate 
causes of complaints other than diabetes. These include many condi- 
tions that are commonly lumped together as “orthopedic causes,” and 
include cervico-brachial syndrome, post-coronary left arm neuritis, 
bursitis, menopausal osteomalacia, low back syndrome with sciatica 
and humble flat-foot. We find in 1931 that Severinghaus recorded pain 
in 49 per cent of his diabetics while Wilder and Woltman found it in 
only 10 per cent of 2000 diabetics in the Mayo Clinic. Such and other 
varying statistical data demonstrate the need for rigid criteria in studies 
concerning the nature of diabetic neuropathy. We have mentioned some 
medical conditions that must first be ruled out; Dr. Rundles goes fur- 
ther in giving positive neurological findings that must be searched out 
when the diagnosis is to be made. 

Those interested in diabetes are always interested in the question: 
how does diabetes cause or aggravate the sequelae. Again, we must say 
that the gap between physiological knowledge and clinical findings has 
not been overcome. It is a well established fact that neurones and nerve 
fibers depend on both glycolysis and oxygen utilization. This is some- 
what different than in muscle physiology where function can go on 
for awhile in the absence of oxygen. The effect of anoxia on the ner- 
vous system is well known. 

There is another significant difference, namely, that nerve survival 
and action are intimately associated with an electrical potential which 
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closely correlates with activity. As one nerve physiologist states: the 
electrical potential of a nerve is like the ticking of a clock—namely, the 
measurable outward phenomenon of an intricate system. The nerve 
potential has been carefully studied by neurophysiologists and has been 
shown to be due to changes in polarization along the neuronal surfaces. 
The cause of these progressive changes in polarization along the nerve 
has had many explanations. One, by Nachmanson has been most thor- 
oughly studied; it attributes to the synthesis and breakdown of acetyl- 
choline along the surface of the nerve the cause and biochemical 
groundwork. This worker has shown that the release and breakdown 
of acetylcholine is associated with alterations in the nerve membranes 
which break down the membrane resistance so that electrical impulses 
travel along the nerve. He has shown in electric organs that the voltage 
produced is proportional to the cholinesterase activity. 

The connecting link of this system to glycolytic activity is through 
ATP and creatine phosphate which supply the energy to resynthesize 
acetylcholine. As in muscle, the utilization of carbohydrates supplies 
the energy to resynthesize the ATP, etc. Carbohydrate metabolism 
winds up the clock, so to speak. Although Nachmanson’s work em- 
phasizes acetylcholine as the final step in nerve activity, there is in the 
background an intensely complicated biochemical system involving 
glycolysis and all the related ancillary factors: the vitamin B compo- 
nents acting as coenzymes and metallic ions, sodium, potassium, calcium, 
magnesium, etc., which are also involved with the enzymatic reactions. 
Gerard, in fact, states, “I do not see how we can reasonably select one 
system from all this welter and just assign to it an esseatial role in con- 
ducting the nerve impulse.” This neurophysiologist emphasizes ion 
action in the nerve and believes that the cause of the flow of electrons 
(viz nerve potential) is due to local changes in ion concentration at the 
molecular surface of the nerve cell. 

Turning from the laboratory aspects to the clinical, we find that in 
diabetic neuropathy similar factors have been blamed, namely: improper 
carbohydrate metabolism, a vitamin lack, or changes in ionic balance. 
Dr. Rundles has described the fully developed syndrome. It is in the 
cases with earlier nerve involvement that we should look for clues con- 
cerning the etiology of diabetic nerve changes. For this, the classical 
classification of diabetic nerve involvement which has been studied 
clinically by many authors can serve. 
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1. Treusch in Wilder’s Clinic has defined a group which he called 
“diabetes with pain.” This applies to severe pain and paresthesias seen 
in diabetics who are completely decompensated, particularly in those 
with impending acidosis or in youngsters with acute onset of diabetes 
before treatment. There are usually few neurological signs and the 
condition is rapidly reversible with treatment. The Mayo Clinic work- 
ers attribute this condition to the derangement of mineral and water 
metabolism occurring during a decompensated diabetic state and point 
out that improvement comes rapidly after the establishment of normal 
salt and fluid balance. This emphasizes the “ion aspects” of nerve patho- 
logical physiology. Jordon reporting from the Joslin group calls this 
type “hyperglycaemic neuritis” and believes that the hyperglycaemia 1s 
the cause. 

2. We have “neuritis following insulin therapy.” This problem was 
first brought to general attention by Sydenstricker and his co-workers 
who showed that avitaminosis, notably pellagra, can be precipitated by 
insulin therapy. Similarly, diabetic neuritic pain can often be found in 
patients after insulin therapy has been started. In Dr. Rundles’ mono- 
graph, one of his cases with severe neuropathy showed the first mani- 
festations with insulin therapy. Sydenstricker believed that better utili- 
zation of carbohydrates stimulated by insulin therapy also led to the 
utilization of thiamin and other vitamins as coenzymes, thus creating 
a vitamin deficiency to the general organism. This seems to emphasize 
the role of vitamin deficiency as an etiologic agent. 

A third grouping may be entitled “objective signs of nerve involve- 
ment in diabetics.” Naunyn in 1898 considered the absence of the prepa- 
tellar reflex in diabetics as separate from the general problem of neuro- 
pathy and reviewed the vast literature that had been collected at that 
time. These observations made in the pre-insulin era are extremely 
interesting. The prepatellar reflexes could not be elicited in 20 to 30 
per cent of all diabetics. Although they were more frequently absent in 
severe diabetics, a large percentage of severe cases retained it even dur- 
ing episodes of acidosis. Many patients with absent knee reflexes were 
followed for years without ever developing subjective or other objec- 
tive symptoms of neuritis. With treatment, the reflexes returned in many 
patients. Recent observations are confirmatory of some of these facts. 
Severinghaus (1931) found reduced reflexes in 57 per cent and Jordon 
(1936) found that 45 per cent had diminished or absent patellar re- 
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flexes. More recently, interest has shifted from this reflex to a more 
sensitive measurement, namely, the determination of the vibratory sense. 
Collins and his coworkers (1946) found that “impairment in vibratory 
sense occurs in almost go per cent of diabetics and is present as fre- 
quently and almost as severely in diabetics withour symptoms of neuri- 
tis as it does in those with symptoms.” Barach (1947) also found that 
the vibratory threshold levels for diabetics were lower than for non- 
diabetics. Collins has found that the administration of large amounts of 
vitamin B has effected marked improvement in their patients; Barach 
finds that improvement of diabetic control and general nutrition are the 
chief influences in bringing about an improvement in the vibratory 
sensation. 

There is a fourth, the last, grouping to be discussed, namely, “is- 
chaemic neuritis.” It is platitudinous to state that a great number of 
diabetics have peripheral vascular disease. Wilder has shown that the 
pathological picture found in the nerves of diabetics with severe resting 
or nocturnal pain and with the peripheral vascular disease is the same 
as that found in patients with other vascular disease such as thrombo- 
angiitis obliterans. Pure vascular neuritis probably exists in some dia- 
betics and should be recognized, however, in view of the widespread 
disease often found in diabetics in the swaller blood vessels such as in 
the eye or the kidney glomerulus, as well as those larger elastic leg and 
coronary arteries, the role of ischaemia in diabetics needs further ex- 
ploration. 

Dr. Rundles has given us a picture of diabetic neuropathy with 
widespread ramifications. The clinician can no longer be satisfied by 
calling every pain in a diabetic patient a neuritis; we must look for all 
the ramifications. Are the 4 groups mentioned above early stages of 
diabetic neuropathy? Are they etiological factors in a reversible stage? 
What are the respective roles of ions, vitamins and blood sugar in pro- 
ducing diabetic neuropathy? Dr. Rundles has established definitely that 
deranged carbohydrate metabolism is at fault. How? Closing a discus- 
sion concerning a “degenerative” complication of diabetes by asking 
questions is a very orthodox procedure in the present state of know!l- 
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Freperick W. WILLIAMS 


I wish at the outset to compliment Dr. Rundles on his very excel- 
lent study and presentation of this extremely important complication 
of diabetes, one which has been to a great extent overldoked and 
neglected in recent years in the treatment of the disease. Briefly’, I 
wish to emphasize again what Dr. Rundles has stressed: that neuritis in 
diabetics has diffuse or disseminate manifestations—it may be not only 
a simple peripheral neuritis of the extremities, but also gastrointestinal, 
genito-urinary, and cardiovascular neuritis. These last three are the ones 
which have, for the most part, been overlooked. We should constantly 
bear them in mind. We will find many if we look for them. 

The neuritis of the extremities is the one which has been of greatest 
interest to me, personally. I wish to call attention to a few features which 
I regard, clinically important. 

First, let us consider the onset. We all have seen and are well aware 
of the peripheral neuritis which is associated, as Dr. Rundles has pointed 
out, with long-standing, neglected diabetes. This is a stubborn condi- 
tion to treat, and the important treatment is good, adequate diet with 
insulin for assurance of nourishment. We all use supplemental vitamin B 
therapy, but only rarely is the response rapid and dramatic. Rather, 
these patients slowly regain strength in their legs and the reflexes often 
are permanently gone. Then, there are the cases which develop rather 
rapidly. These, in my experience, are usually the ones which have a 
rather acutely developed and intense diabetes, with all of the cardinal 
symptoms, together with the neuropathy. 

In my opinion the development of the neuropathy seems in some 
way related to the speed or acuteness of the disturbance in metabolism. 
This appears to be borne out by another type of case, in which the 
neuritic syndrome develops very soon after the patient has been in 
acidosis and dehydration, and has been rigorously treated and again re- 
stored to what we call “control.” It would seem that the speed of these 
metabolic alterations has some bearing on the neuropathy. The explana- 
tion has been offered that this is due to changes in water balance and 
concomitant disturbance in ratio of the water soluble vitamins, especially 
B. This is only part, or one step in the process, since these cases are 
slow in response to vitamin therapy, even when it is pushed in doseage. 

Finally, | wish to call attention to one other feature of neuropathy 
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in diabetics, which I have considered of vital significance, but which 
has not been adequately explored. This is the neuropathy of the ex- 
tremities and the trophic changes resulting. Dr. Rundles touched on this 
in his observation of osteoporosis. \We have carefully studied the lesions 
of the extremities in diabetics for a long time. We have gone to great 
length to classify these lesions on a basis of vascular impairment together 
with the presence or absence of infection. We have, for some time, been 
observing the extremities, trying to estimate the degree of neurotrophic 
changes that are present. We are all well aware of the vulnerability of 
the tissue, even in non-diabetics, in a case of transverse myelitis. Gan- 
grenous pressure sores are common. The same neurotrophic factor may 
be contributing, in some measure, to the production of gangrene in 
lesions of the diabetic extremity. The problem is further complicated 
by the fact that the nerve pathology may be metabolic, or it may be 
avitaminosis, or it may be due to nerve ischemia on a sclerotic basis. 
These are the problems that still challenge us. Let us hope that further 
studies such as Dr. Rundles’ will bring us ultimately to the solution and 
a sound therapy. 
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ADVANCES IN THE DIAGNOSIS OF 
BACTERIAL INFECTIONS* 


GREGORY SHWARTZMAN 


Bacteriologist, The Mount Sinai Hospital, New York and Professor of Bacteriology, 
Columbia University, College of Physicians and Surgeons. 


SBviousLy, the presentation should not be and could not 
possibly be a systematic survey of methods used in diag- 


O nosis of bacterial diseases. In the first place it is not the 
objective of the Fortnight to give detailed technical ac- 
2 @ counts which are readily found in excellent texts. Sec- 


ondly, the time available does not allow a point by point discussion of 
diagnosis of all known bacterial diseases. 

It may serve a good purpose, however, to outline the general prin- 
ciples involved in bacteriological diagnosis and to present certain specific 
facts relative to the diagnosis of those bacterial diseases which are of 
immediate interest to the clinicians in this section of the country. More- 
over, the selection of the material must be guided by the shifting of 
interests which is taking place under the impact of modern chemo- 
therapy. 

Diagnosis of bacterial diseases may be made directly and indirectly. 
Direct diagnosis implies the finding and isolation of the microérganism 
involved. Once the microérganism is isolated there remains the task of 
identification and characterization. The clinician is sometimes bored by 
the attempts of the bacteriologist to attach names, groups, subgroups, 
strain symbols, etc., to the microérganism isolated and may consider 
them to be of purely academic interest. Quite contrary, the characteri- 
zation as complete as possible is of great practical importance for cor- 
rect interpretation of the clinical significance of the findings. There are 
many methods used for the characterization of the organisms isolated. 
It should be emphasized that not all the methods can be necessarily 
applied to the identification of each microérganism studied. The meth- 
ods may be summarized as follows: 

Morphology in spreads of materials from the body and in cultures. 


e Presented October 21, 1949, before the 22nd Graduate Fortnight of The New York Academy of 
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Cultural and biochemical characteristics: Appearance of growth in 
media: Oxygen, CO: and nutritional requirements. Effect upon blood. 
Production of acids, alkalies, indole and other substances. Effect upon 
proteins, carbohydrates, and fats. Oxidation and reduction of dyes. Fer- 
mentation of sugars. Resistance to physical and chemical agents, i.e., 
heat, various salt concentrations and other substances. 

Inmmnological identification: Study of whole antigens and protein 
and carbohydrate fractions. 

athogenicity tests in animals of live microérganisms and toxins. 
Identification based on type of lesions and protection by specific im- 
mune sera. 

The laboratory characterization of bacteria isolated is not sufficient 
for the evaluation of their pathogenic role in man. The division of 
bacteria into saprophytes and pathogens is arbitrary, since the ability 
of a microérganism to produce disease not only depends on its own 
biology but also on the site of invasion and the factors of susceptibility 
or resistance of the body. Knowledge of natural indigenous regional 
flora is helpful in the interpretation of pathogenicity of organisms found 
and must be reviewed shortly. Thus, the normal flora of the skin in- 

variably consists of staphy lococcus and quite often of Corynebacterium 
acnes. Occasionally, other microérganisms may be found which also 
present difficulties in interpretation unless they are isolated repeatedly 
from the cutaneous lesion. Surprisingly, few microérganisms are found 
in the nasal cultures of normal persons, although staphylococci and 
diphtheroides are normally present. The evaluation of the flora of the 
mouth and pharynx is indeed a very difficult matter. The basic flora 
consists of streptococci, mainly of the viridans group, Neisseria, diph- 
theroides, lactobacilli, and other microérganisms which are difficult or 
impossible to cultivate, such as fusiform bacilli and varieties of spirilla 
and spirocheta. In addition, potential pathogens may be harbored with- 
out producing infections, namely pneumococci, hemolytic streptococci, 
influenza bacilli, meningococci and Corynebacterium diphtheriae. In 
absence of an active infection these indiv iduals may be grouped as car- 
riers. Actinomyces is also frequently found in absence of infection. The 
alimentary tract flora varies in the different parts of the intestine. The 
empty stomach is usually sterile due to acidity. In certain diseases the 
flora may be abundant and variable. It is important to recall that tubercle 
bacilli, histoplasma and saprophytic acid-fast bacteria survive in the 
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stomach. The upper part of the small intestine contains few bacteria, 
the only ones found are staphylococci and fecal streptococci. The 
flora of the lower part is extremely varied and abundant. The main 
microorganisms are of the colon-aerogenes group, fecal streptococci, 
yeasts, clostridia and bacteroides. The urethra usually contains sta- 
phylococci and diphtheroides. The vulva and preputium show Myco- 
bacterium smegmatis. The flora of normal vagina differs before puberty 
and after menopause from that of the child-bearing period when lacto- 
bacilli predominate. Blood, cerebrospinal fluid, urine, tissues, serous 
fluids and bile are sterile in health. 

When isolation fails, or when confirmation is needed as to the etio- 
logical role of the bacteria isolated, the indirect diagnosis is made by 
the demonstration of antibodies in the patient. They may be demon- 
strated in patient’s serum in the form of agglutinins, precipitins and 
complement fixing antibodies and in patient’s skin by the use of skin 
tests. 

In passing over to the consideration of individual groups of micro- 
organisms, the Streptococci need our greatest attention in view of their 
ubiquity, wide range of pathogenicity and great epidemiological signi- 
ficance. The remarkable progress achieved recently has been made pos- 
sible by a variety of methods. Streptococci as a whole may be divided 
into the following main groups: 

1. Pyogenic growp—including all pathogenic and most of the hemo- 

lytic streptococci. 
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Viridans group—characteristic parasites of the human mouth and 
throat; and other forms. 

3. The lactic group—saprophytes especially in milk (viridans and 

non-hemolytc). 

4. Enterococcus—streptococci of fecal origin (hemolytic, viridans 

and non-hemolytic). 
The above division into the main groups is made on the basis of certain 
major criteria, summarized in Table I. 

There is no time to describe all the major groups. I shall limit my- 
self to a brief discussion of the advances made in the studies on those 
groups which are of greatest interest to the clinician. 

In the pyogenic group the most important members, the hemolytic 
streptococci have been studied immunologically in great detail, the im- 
petus having been given by the important work of Lancefield. The 
hemolytic streptococci may be subdivided on the basis of specific car- 
bohydrates, polysaccharide C which is an integral part of the cell. The 
C substances differ in streptococci of human origin (groups A, D, F, 
G, H, and K) and animal origin (groups C, D, FE, L, M, and N.) Group 
A is the most important human pathogen, although some animal groups 
may be also pathogenic to man. At least 40 types have been identified 
in group A. Antigens M and T are responsible for the specificity of 
these types. M antigen is a protein apparently located near or at the 
surface of the cell, since enzymatic digestion may remove it without 
killing the cell. Interestingly, the M substance is responsible for virul- 
ence, since strains lacking M are avirulent. It is claimed that immunity 
to infection is correlated with type specific anti-M antibody. The sup- 
port to this contention is found in the fact that in the absence of anti- 
biotic therapy, recurrent naso-pharyngeal infections are never produced 
by the same type. Prompt penicillin therapy is likely to prevent antibody 
formation, with recurrent infections produced by the same type. The 
other type specific component, antigen T, is also a protein, free from 
nucleic acid, and confers no immunity to infection. There are other 
products elaborated by hemolytic streptococci which have been studied 
extensively, namely, fibrinolysins or streptokinase of Tillett and Garner, 
hemolysins of two types, S and O, hyaluronidase and erythrogenic 
toxins. They all are of great interest in connection with problems of 
pathogenicity, epidemiology and etiology of certain diseases. Their 
routine use for diagnosis is, however, not sufficiently established to 
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Taste II—STREPTOCOCCUS s.b.e. 


Salivarius 


inulin 

arginine hydrolysis 

400% bile 

mucoid growth on 5% sucrose 


synthesis of slime 


justify a complete survey. 

If this lecture were given a few years ago, it would have been neces- 
sary to give a complete description of the clinical and pathological im- 
plications of isolation of hemolytic streptococci from the patient, in 
view of their high virulence, and the variety of infections they are able 
to produce. Modern antibiotic therapy in Streptococcus hemolyticus 
infections is so remarkable that this aspect has lost most of its interest 
to the clinician. The remaining major divisions of streptococci, the 
viridans and enterococcus, deserve serious consideration of clinical 
bacteriologists for two reasons. Considerable progress has been recently 
made in their diagnosis and characterization, especially in connection 
with the streptococcus of subacute bacterial endocarditis. Furthermore, 
the effect of antibiotics is not nearly as uniformly dramatic as with 
Streptococcus hemolyticus and, therefore, their characterization is 
therapeutically important. Until recently, all the attempts to identify 
the Streptococcus viridans found in the majority of cases of subacute 
bacterial endocarditis were thought to be an impossible task. The con- 
tributions of Hehre and Neill, Loewe, Niven, Sherman, Washburn and 
White made it possible by the combined characterization on the basis of 
biochemical properties, resistance to physical and chemical agents and 
serological studies. Table II gives the major characteristics of Strepto- 
coccus s.b.e. 

The studies were confirmed by Schneierson in our laboratory on 
34 strains isolated from 32 cases. It should not be implied, that all strepto- 
cocci isolated from subacute bacterial endocarditis belong to this group. 
There is no valid statistical information as yet on the incidence of the 
Streptococcus s.b.e. in subacute bacterial endocarditis. Obviously, there 
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Taste ILI—ANTIGENIC STRUCTURE OF SOME OF THE 
MORE COMMON ENTERIC ORGANISMS 


H Antigens 


oO Phase Phase 
Group Type Antigens 1 2 
A S. paratyphosa (1), 11, X11 a 
B S. schottmuelleri (1), 1V, (V), XII b 3.3 
3. typhimurium (1), 1V, (V), XII i 1,2, 


Cc, S. hirschfeldii VI, VI, VIL, (Vi) 
S. choleraesuis VI, VIL, c 
S. oranienburg VI,, Vi, Vil m, t 
S. montevideo Vi, VII g,m,s 3 


newport VI, VII 


S. typhosa IX, XII, (Vi) 

S. enteritidis (1), UX, XII g,m 
S. gallinarum IX, XII 

S. pullorum IX, XII 


S. anatum 111, X, XXVI eh 1,6 


( ) indicate that antigen may be absent. 


Taken with permission from Chapter 17, by H. R. Morgan, “Bacterial and Mycotic Infections of 
Man,” edited by R. J. Dubos 


are other streptococci, with the exception of Streptococcus hemolyticus, 
and many other microérganisms encountered in this disease. With the 
improvements in the technique, the isolation of a wide variety of organ- 
isms has become possible, namely, para-influenza, brucella, salmonella, 
bacteroides, Streptobacillus moniliformis, Spirillum minus, actinomyces, 
gonococcus, diphtheroides and others. 

In our laboratory, for a period of some twenty years we used a blood 
culture technique with the following features: The blood cultures are 
always made at the bedside. A large amount of blood, rarely less than 
22 cc. is obtained. A series of fluid and solid media variously enriched 
is inoculated and incubated aerobically, anaerobically and under COsz. 
The incubation period is at least four days and when required consider- 
ably longer. Daily smears and subcultures are made from aerobic media 
and at longer intervals of time from the remaining ones. The technique 
gives a high percentage of positive cultures and allows the isolation of 
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rather unusual organisms. Repeated blood cultures are made in order to 
exclude contaminants and organisms occasionally found in debilitating 
non-infectious diseases. 

Among the microorganisms commonly known as the “enteric group” 
there exist many groups of vast clinical importance capable of produc- 
ing a variety of pathological lesions, gastroenteritis being the most promi- 
nent manifestation. It is estimated that in twenty-one states there were 
700,000 Cases in 1934-1937. In view of the great number of subgroups 
and strains the studies on the Salmonella group are indeed complex. 
Progress in diagnosis of salmonella has been made through painstaking 
antigenic analysis. Briefly, the analysis is based on the occurrence of 
various antigenic components in the body of the bacillus, the somatic 
antigens called O and the flagellar antigens, called H. Salmonella are 
divided on the basis of the O antigens into groups. The groups are fur- 
ther subdivided into species on the basis of differences in H antigens. 
A single species may contain 2 types of H antigens, each one may pre- 
dominate. One type is the specific phase, or phase 1 and the other is the 
group phase or phase 2. Either may contain more than one antigenic 
component. Table III summarizes the serological grouping. 

A useful classification is also based on the pathogenicity of salmonella 
to men and animals, as follows: 
ist Group: Primary human pathogens. 

S. typhosa, S. paratyphi, S. schottmuelleri, S. hirschfeldii. 

Common in U. S.: typhosa, schottmuelleri. 

Rare in U. S.: S. paratyphi (A). 

Rare in U. S. Common in Eastern Europe and Asia: S. hirschfeldii. 
2nd Group: Primary animal pathogens, may be pathogenic for man— 

majority of salmonella. 

Common in U. S.: S. typhimurium, S. cholera suis, S. enteriditis, S. 
panama, S. anatum. 
3rd Group: Pathogenic only to animals, although more and more re- 

ported in man. 

S. gallinarium most important member, 

In a study on 1,100 cases of salmonella infections, excluding typhoid 
fever, Seligman reports the following clinical manifestations. Gastro- 
enteritis occurred in 65 per cent of cases. The symptoms ranged from 
mild and feverless to high fever, prostration, dehydration and death. 
Dysentery with blood and slime occurred usually in young children. 
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There were some cases of recurrent episodes of chronic and ulcerative 
colitis. In the absence of other localization, the blood cultures were 
negative. In some instances the cases were confused with appendicitis 
and cholecystitis. S. typhimurium was the most common organism. 
Others were S. schortmiilleri, cholerae suis, Orienienburg, enteritidis and 
anatis. Orher localizations of the infection were meningitis, endo- 
carditis, pulmonary lesions, osteomyelitis, parametritis, cholecystitis, 


pyelonephritis, appendicitis, and various abscesses in the intestinal tract, 


cervix and the abdominal wall. Some patients developed typhoid-like 


to bear in mind that children under ten accounted for some 40 per cent 


. . . 

: symptoms with bradycardia, rose spots and spleen tumor. It is important 


of all cases. 
While S. typhimurium and enteriditis are predominantly found in 


gastroenteritis, S. cholerae suis is the most frequent cause of sepsis and 
other localizations which may occur in complete absence of gas- 


trointestinal symptoms. 

The most reliable method of diagnosis of salmonella infections, in- 


cluding typhoid fever, is the isolation of the organism. This is not al- 
ways possible, the diagnosis then being made by the agglutination tests 
on patient’s serum. Unfortunately, interpretation of agglutination with 
patient serum is difficult in some instances and cannot be subjected to 
hard and fast criteria. One should take into consideration natural ag- 
glutinins due to frequency distribution of organisms among the healthy 
population, percentage of carriers in the population, occupations relat- 
ing to handling of meats and animals, and other sanitary factors differing 
geographically. It is possible to state, that generally a titer of 1:50 for H 
agglutinins and 1: 100 for O agglutinins in absence of previous infection, 


observed during the first 10 days of infection may be regarded as a 


strong presumptive test for typhoid or paratyphoid infection. Recourse 


should be made, however, to repeated widals. In the course of the in- 


fection the titers usually follow a curve. In interpreting such a curve it 


is to be remembered that the rise in the curve is much more significant 


than the fall. For this reason it is important to make repeated tests in 


the first 3 weeks of the infection. It is also diagnostically significant when 


the rise is followed by a steep drop during the stage of convalescence. 


When the curve is studied in a previously vaccinated patient the base 


line will not be zero but at a level representing the residual titer due to 


inoculation. Now let us take cases in which sufficiently high O titers 
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Tame IV—-PEIMARY CLASSIFICATION OF THE MEMBERS OF THE 
GENUS SHIGELLA 


GROUP I GROUP Il GROUP Ill GROUP IV’ 
Lactose-negative Lactose-negative Lactose-negative Lactose-negative 


Mannitol-negative Mannitol-positive Manmitol-negative Mannitol-positive 


True dysen- S. dysenteriae 5. paradysenteriae 5. sonnei 


tery bacilli S. schmitzii 


Allied species S. ambigua S. alkalescens S. gintottensis S. equirulis 
S. minutissima S. gallinarum S. ceylonensis B 
S. madampensis 


S. septicaemiae 


were obtained to satisfy the criteria for diagnosis of an active enteric 
infection. In view of the fact that typhoid and paratyphoid A and B 
share a common O antigen, a high titer for the O antigens of typhoid 
and paratyphoid may appear simultaneously. On the other hand, the H 
agglutinins have a greater specificity. The O agglutinins serve to estab- 
lish the diagnosis of an active infection more reliably than H agglutinins, 
since © agglutinins are not likely to persist following previous vac- 
cination or past infection, while the H agglutinins may persist for a long 
time. But we must depend on H agglutinins for differential diagnosis be- 
tween typhoid and paratyphoid infections. 

The next clinically important group is that of shigella. The essential 
difference between salmonella and shigella is that the latter is not spread 
by animals but man. Convalescent and carrier states are the chief reser- 
voir. In shigella infections gastroenteritis is the predominant involve- 
ment with few other localizations. There is no sepsis and no biliary tract 
infections. Joint involvement occasionally seen is a part of the gastroin- 


testinal syndrome. We have seen, however, cases of urinary tract infec- 


tions in the absence of gastrointestinal symptoms. The diagnosis is based 


. 


mostly on isolation of the organism, since the diagnostic value of ag- 
glutination tests is doubtful. Attempts to isolate the organism should be 
made as early as possible on a number of differential media. The mate- 
rial should be fresh. Hardy introduced the use of a rectal swab which 
is very helpful. It may be of advantage to make smears of stools for the 


, 


study of cells. Predominant polys suggest bacillary dysentery, while 


mononuclear cells suggest colitis.of protozoan origin. 
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The important subgroups of shigella differentiated by biochemical 
and serological tests are given in Table IV. 

Although identification of the groups of shigella are of great im- 
portance to the medical bacteriologist from the epidemiological point of 
view, little is known concerning the pathogenicity in man. The groups 
common in this country differ only in respect to severity of outbreaks, 
other clinical features being very similar. 

In addition to salmonella and shigella there are also three other 
groups which may be responsible for outbreaks of dysentery, namely, 
the paracolon group, proteus and pseudomonas (B. pyocyaneus of pre- 
vious terminology). The paracolon group consist of a long series of 
heterogenous organisms which lie taxonomically between FE. coli and 
salmonella. Some strains were definitely shown to cause gastroenteritis 
outbreaks. Of special interest are recent studies of Bray and Beavan 
reported a year ago. They describe 10 epidemics of diarrhea of the new 
born, in which the predominant flora consisted of a strain of E. coli, 
clearly identified serologically. Normally the E. coli flora is greatly 
variable consisting of many different serological groups. In the epidemics 
described, it is indeed a remarkable fact that the normal strains of FE. 
coli were consistently replaced by a single serologically homogenous 
strain, called FE. coli var. Neapolitanum. The diarrhea of the new born 
is rather complex etiologically. There are apparently gastroenteric infec- 
tions of the new born and young children caused by a variety of 
etiological agents, including viruses. FE. coli var. Neapolitanum gives a 
high mortality rate, and occurs in association with warm weather. S. 
sonnei infection is usually characterized by blood and pus in the feces 
occurring in older children. Furthermore, there are diarrheas including 
neonatal infection distinguished by no special features and diarrheas 
caused by a virus, the presence of which is detected by its ability to 
produce infection in calves, as recently described by Baker and Light 
and Hodes. 

Serious attention must be paid by the clinical bacteriologist and the 
clinician to diagnosis of Brucellosis. There are three types of brucella 
differentiated culturally and serologically, namely, Br. melitensis, Br. 
abortus and Br. suis. The cultivation and isolation is not an easy matter 
and requires special media. Differences in COs requirements and resist- 
ance to certain bacteriostatic dyes, pyronin and thionin and other tests 
give presumptive differentiation. The identification rests with the study 
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Tante V—REQUIREMENTS OF X AND V FACTORS IN 
GENUS HEMOPHILUS 


Required 


a Vv X and V needs not proven 


influenzae H. pertussis 

. Koch Weeks + H. parapertussis 
parainfluenzae Moraxilla lacunata (11. duplex) 
hemolyticus H., ducreyi 

. Suis 

. hemoglobinophilus 


Taken with permission from Chapter 23, by H, FE. Alexander, “Bacterial and Mycotic Infections 
Man,” edited by R. J. Dubos. 


of the antigens. There are two main antigenic groups. One includes 
abortus and suis and the other melitensis. Cross absorption of agglutinins 
gives final identification. 

Diagnosis can be of course unquestionably established by isolating 
the organism from the patient but this can be accomplished only in a 
relatively small percentage of cases and in the early stages of the disease. 
The protean manifestation of the disease and its occurrence in atypical, 
chronic and latent forms make it imperative to obtain a complete under- 
standing of the diagnostic significance of indirect laboratory procedures. 
These are agglutination tests with patient’s serum, skin tests and the 
opsono-phagocytic reaction. In an extensive study of 28 cases of 
chronic brucellosis as compared to several hundred cases of other in- 
fections, Evans and Robinson came to the following conclusions. No 
single test other than isolation can be relied on for diagnosis in a given 
case. Negative agglutination reaction cannot be used for exclusion of 
the disease. A positive agglutination reaction is evidence of infection. 
Titer 1:40 or higher occurs about 11 times as frequently in chronic 
brucellosis as in other illnesses. The higher the titer, the greater is 
the diagnostic significance. A positive skin test occurs only four times 
more frequently in chronic brucellosis than in other maladies. It is there- 


fore, less reliable than agglutination and only suggestive of infection. 


Opsono-phagocytic reaction is the least reliable since it occurs only 
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twice as frequently in brucellosis as in other infections. Opsono-phago- 
cytic reaction and skin tests add weight to a positive agglutination. 
The combination of all three positive reactions occurs about 10 times 
as frequently in chronic brucellosis as in other diseases. 

Hemophilus group represented by H. influenzae is of considerable 
significance to the clinician in view of the high pathogenicity to man. 
The methods of diagnosis have recently advanced due to studies by 
Pittman, Goebel, Alexander, Dingle, Fothergill, MacPherson and others. 
Interesting nutritional requirements of the group help the identification 
of individual members. As may be seen from Table V, organisms may 
require for their growth the so called X-factor which is hemoglobin or 
hemin, and V-factor which is coenzyme I or II. Nicotinamide nucleo- 
tide may also serve as the V-factor. In addition they can be divided 
into encapsulated and non-encapsulated groups. 

The encapsulated ones are divided into six serological types, a, b, ¢, 
d, e, and f. They are pathogenic to man and occur in meningitis, type 
B being predominant, in purulent arthritis and in obstructive infection 
of the lower respiratory tract. The latter syndrome first described by 
Lemierre represents an infection in which pharyngo-laryngeal symptoms 
are first to appear. Positive blood cultures are obtained from the onset 
and may persist even during convalescence. The onset may simulate 
croup. Later the infection spreads to the pleuro-pulmonary region and 
joints. Other localizations may be in the meninges, middle ear, con- 
junctiva and endocardium. Acute splenic tumor and cutaneous mani- 
festations are less frequent. 

The non-encapsulated H. influenzae occur preferentially in young 
children, although miscellaneous infections are also seen in the adult, 
namely pneumonia with bacteremia, occasional meningitis, and subacute 
bacterial endocarditis, in particular. The young person is definitely more 
susceptible to the non-encapsulated variety than the adult. 

In making bacteriological diagnosis examination of smears from 
pathological fluids, spinal, synovial and pleural, is of particular im- 
portance. The forms are usually gram-negative and coccobacillary, 
simulating diplococci. If the stain is not satisfactory they may be con- 
fused with pneumococci. On further searen it is almost always possible 
to find long thin and shorter thicker bacillary forms. Once the presence 
of the organism is suspected, the final identification of the encapsulated 
members can be made very promptly by the use of the so-called sero- 


% 
: 
= 
: 
‘ 
« 
= 
ia 


* 


. 


Diagnosis of Bacterial Infections 629 


logical “Quellung” reaction with specific antisera. The identification 
of the non-encapsulated members is more difficult but it can be done 
by determining nutritional requirements and studying other cultural 
and biochemical characteristics. 

My discussion of diagnosis of diphtheria will be brief since the stand- 
ard methods are well known. During the past fifteen to twenty years 
numerous reports appeared in the European literature describing sin- 
gularly severe outbreaks of diphtheria in which antitoxin proved of 
little value, so much so that a controversy started on the value of anti- 
toxic therapy in this disease in general. The evidence for the value of 
antitoxic serum as a therapeutic agent is overwhelmingly convincing in 
most cases. The failures observed are due to the existence of certain 
types of diphtheria which behave differently from the usual type of the 
disease. The unusual types noted in the past fifteen to twenty years 
have the following characteristics in common: 

In order to be effective in these cases, the serum must be adminis- 
tered within the first twenty-four hours of onset. There are two more 
aspects, namely, a shift in incidence from the age group one to five years 
to school children from six to above fourteen years old and diminishing 
incidence of laryngeal diphtheria, which in part may be due to the shift 
in age incidence. These clinical and epidemiological variations find a 
partial explanation in a comparatively new finding that there exist dif- 
ferent varieties of diphtheria bacilli, namely, gravis, intermedius and 
mitis. The types are distinguished by their morphology, appearance of 
growth, fermentation of glycogen, pathogenicity for guinea pigs and 
antigenic homogeneity or diversity. The mitis type has many groups, 
the intermedius is antigenically homogenous, while the gravis has two 
main antigenic groups. 

Pathology of diphtheria types should be briefly mentioned. The 
gravis type shows a tendency to damage underlying tissues in the local 
area of infection, tonsils and cervical lymph nodes. There is also correla- 
tion between the extent of local necrosis and necrosis in the malpighian 
corpuscles. In the witis type the underlying tissues are normal and the 
reaction is mainly an abundant fibrinous exudate with extension of the 
membrane to the larynx and bronchial tree. There ts little evidence of 
invasion of underlying tissues by bacilli of the gravis type, the assump- 
tion being that the necrosis in this type is due to stronger toxin. This 
conforms with the universal experience that mitis strains are associated 
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VI-—CLINICAL SEVERITY OF 3 TYPES OF C. DIPHTHERIAE 


Taste 


Laryngeal 


H emorrhagic 
Involvement 


Phenomenon 


Paralytic 
Phenomenon 


More common 
than in other 2 


Gravis 


4 times more 
common than 
in other 2 


Less common 


Mitis 


Intermedius More common 
than in gravis 


Taste VII—DISTRIBUTION AND DEATH RATES OF 
3 TYPES OF C. DIPHTHERIAE IN 25,000 PATIENTS 


Incidence Death Rate 


Gravis $4.50 8.1% 


Intermedius 26% 2.6% 


Mitis 26% 7.2% 


Atypical 


with obstructive lesions of the air passages. Comparison of clinical sever- 


ity, distribution and death rates are summarized in Tables VI and VIL. 


The old view that diphtheria is a toxic disease with the organism 


localized near the portal of entry is essentially correct. Recent work, 


however, has shown that diphtheria may spread hematogenously to in- 


ternal organs. The organism was isolated by Graetz from 51 out of 76 


fatal cases from internal organs. Twenty-six showed intermedius, while 


25 were the gravis type. 
Post-diphtheritic paralysis presents diagnostic difficulties which can 


be only solved bacteriologically when the laboratory is successful in 


recovering the etiological agent. Later on, when the preceding history 


is unknown or obscured there remains the differential diagnosis between 


this disease, infectious and toxic polyneuritis of unknown etiologies and 


the so-called Guillain-Barré syndrome. 


Both in diphtheria and the Guillain-Barre syndrome the cerebrospinal 
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fluid shows an increased protein level without cells. More rarely this 
may be also seen in other forms of infectious polyneuritis of unknown 
etiology. The differentiation between the Guillain-Barré syndrome and 
post-diphtheritic paralysis must then be made clinically. Post-diphtheritic 
paralysis usually shows an early local paralysis of the palate and paralysis 
of accommodation, while facial paralysis is uncommon. 

For the sake of brevity, I shall have to group together clinically im- 
portant organisms which are totally unrelated bacteriologically but 
which have one feature in common, namely, that the portal of entry 
is predominantly in the upper respiratory tract. Our knowledge of their 
biology is rather limited. Their isolation and especially identification are 
not infrequently a challenge to the bacteriologist. 

The greatest confusion probably exists in connection with Actino- 
myces. The old subdivision into human and bovine types does not 
hold and should be disregarded. 

The division of actinomyces on the basis of gram stain and oxygen 
requirements has also proven misleading. Both characteristics are vari- 
able and cannot be clearly correlated, as previously thought, with their 
clinical significance. 

Also in contrast to previous belief, there is no evidence that the 
disease is transmitted from cattle to man. Man is carrier of the organ- 
isms, which are frequently found in the mouth without causing any 
disease. Some unrecognized factors are necessary for induction of an 
infection. 

The diagnosis rests on combined microscopic demonstration in the 
tissues, isolation of the agent and clinical signs. 

The diagnostic importance of microscopic examination of smears 
of materials obtained from the lesion and sections of biopsy tissue can- 
not be overemphasized. Actinomyces and actinobacilli Lignieri have 
the property of producing in tissues aggregates, known as_ sulfur 


granules. On crushing, actinomyces appear in the form of gram-positive 
branching filaments, while actinobacilli yield short gram-negative 


rods. 
Agglutination, complement fixation and skin tests are unsatisfactory. 
In addition to actinomyces, miscellaneous filamentous forms, the 
Leptothrichia may be encountered in the sputum and mouth lesions. 
They are gram-positve and fail to show any branching. The evidence 
for their pathogenicity is not convincing. 
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The clinical manifestations of actinomycosis are generally well 
known. In this connection it may be of interest to mention that the 
literature has a record of 68 cases of actinomycosis of the heart. The 
involvement of the heart with resulting endocarditis represents invasion 
by contiguity by way of the pleural cavity and pericardium and also 
hematogenous invasion from distant foci. In endocarditis cases it is fre- 
quently possible to isolate the organisms froin the blood. 

Histoplasmosis is a disease recently studied very extensively in view 
of its clinical importance and difficulties it may present in differential 
diagnosis. The disease may be generalized involving all viscera or local- 
ized in a single organ. A generalized involvement of lymph nodes may 
be confused with Hodgkin’s disease. The course may be acute and 
fatal or protracted with subsequent recovery. In the latter form the 
differentiation from tuberculosis is of special importance in view of the 
frequent occurrence of pulmonary calcified lesions. 

As usual, the isolation of the organism is the most important means 
of diagnosis. Histoplasma capsulatum is a morphologically distinct fun- 
gus producing yeast-like forms at 37°C and mycelia at room tempera- 
ture or 37°C. The organisms may be isolated by culture or animal in- 
oculation of sputum, gastric washings, blood, bone marrow and biopsy 
tissue. The isolation is made easier when the contaminants are killed by 
addition of streptomycin and penicillin. 

For indirect methods of diagnosis skin tests and complement fixation 
tests may be employed. According to Bunnell and others, skin tests are 
of greatest value. The test with histoplasmin should be accompanied by 
tests with tuberculin for exclusion of tuberculosis, and blastomycin, 
since blastomyces is an antigen immunologically related to histoplasma. 
The diagnostic dilution of histoplasmin is determined by previous titra- 
tion in infected animals. The reading of skin tests should be done in 48 
hours. A reaction with induration measuring ; mm. is considered posi- 
tive. 

Complement fixation tests carried out quantitatively with  histo- 
plasmin and blastomycin may be also of diagnostic value. 

Finally, your attention should be also drawn to a great variety of 
non-spore bearing anaerobic organisms which may be pyogenic and 
necrotizing and responsible for acute and chronic localized and gen- 
eralized severe lesions and sepsis. Their possible role must be borne in 
mind when other organisms are excluded. Special methods must be 
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applied for their isolation which not infrequently may prove quite dif- 


ficult. They may be grouped, as follows: 


I Bacteroides, gram-negative bacilli: fusiformis, fragilis, fundul:- 
formis, and melaninogenicum. 
Il Anaerobic staphylococci: Micrococcus aerogenes, Micrococcus 


anaerobius and others. 


Ill Anaerobic streptococci: foetidus, putridus, parvulus, and many 


others. 


IV Veillonella: gram-negative cocci. 


In conclusion I would like to point out that with the advent of mod- 
ern chemotherapy, clinical bacteriology is bound to undergo many 
changes. Some procedures only recently considered important such as 
serological grouping of pneumococcus, meningococcus and the like, 
went sufficiently into oblivion to justify their complete omission from 
this presentation. In contrast, other aspects of clinical bacteriology con- 
tinually grow in importance for with the development of new anti- 
biotics chemotherapy cannot be employed successfully unless the etio- 
logical agent is isolated and the most potent drug is selected for clinical 
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“Of 428 cases [of 


seasonal rhinitis 
and perennial 
rhinitis of 
allergic origin], 
60% to 76% 


were benefited.” 


NOTE: A table, listing the 
results obtained in hay fever, 
shows that Hydryllin was 
used by ninety-seven patients 
and that 73 per cent ex- 
perienced from 50 to 100 


per cent benefit. 


Gay, L. N.; Landau, S. W.; 
Carliner, P. E.; Davidson,N. 
S.; Furstenberg, F. F.; Her- 
man, N. B.; Nelson, W. H.; 
Parsons, ].W., and Winken- 
werder, W. W.: Comparative 
Study of Antihistamine 
Substances: III. Clinical 
Observations, Bull. Johns 
Hopkins Hospital 83: 3506 
(Oct.) 1948. 


I. hay fever, asthma and other 
allergic manifestations, the clinical 
effectiveness of Hydryllin and its rela- 
tive freedom from side reactions has 
been amply demonstrated. Hydryllin 
not only furnishes an active antihisto- 
minic principle but also the stimulating, 
antiasthmatic and spasmolytic effects 
of Searle Aminophylilin. 


HYDRYLLIN® DOSAGE FORMS 


Hydryllin Tablets 
Diphenhydramine (Searle)........25 mg. 
Aminophyllin (Searle) TTT. 


Hydryllin with Racephedrine HCI Tablets 
Diphenhydramine (Searle)........25 mg. 
Aminophyllin (Searle). ...... mg. 
Racephedrine Hydrochloride. .....25 mg. 


Hydryllin Elixir 
(4 cc. = Ya Hydryllin tablet) 


Hydryllin Compound 
(Cough Syrup Preparation) 


G. D. SEARLE & CO., CHICAGO 80, ILLINOIS 


~ 
| 
i 
| 
| 
=, 
| 
we 
i 
q 
| 
i 
| 
“ 
it 
| 
| 
| 
| 
| 
Hes | 
| 
‘ 
4 
| 
i Research in the Service of Medicine 7 
ie 
— 


POLY-VI-SOL 
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In the Vi-Sols the physician has three water-soluble liquid 
vitamin preparations from which to choose. Poly-Vi-Sol 
provides six essential vitamins, Tri-Vi-Sol vitamins A, D 
and C, and Ce-Vi-Sol vitamin C. 


The Vi-Sols are exceedingly palatable and make vitamin 
supplementation for both infants and children a pleasant 


experience. 


Highly concentrated, the Vi-Sols provide vitamin sup- 
plementation for infants and children at very low cost. 


Supplied in 15 and 50 ce. bottles, each of the Vi-Sols is 
accompanied by an easy-to-read calibrated dropper to 
make administration easy and assure accurate dosage. 
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yields to ARGYPULVIS 
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This newest adaptation of one of medi- powder used in office treatments. is 
cine’s standbys—arcyrRoL—gives the — available for supplementary home use 
physician a most effective and simpli- to speed results. For better acquaint- 
fied therapy for better control of — ance with the ARGyPULVIS technique, 
Trichomoniasis. The same effective use the coupon below. 


For Use by the Physician 

7-gram bottles fitting s INTRODUCTORY TO PHYSICIANS: *On request we 

Holmspray or will send professional samples of ancyputvis (both forms), 

powder - together with a reprint of the Reich, Button and Neehtow 
lower (in cartons of 3) : report. (Use coupon.) 


4. C. Barnes Company 
Dept. AM-90 New Brunswick, \. J. 


For Home Use 


State. . 
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MACY'S PRESCRIPTION DEPARTMENT 


Macy's is up-to-the-minute. We make every effort to have all 
new or scarce drugs on hand for your prescription. We follow the 
development of each new product, obtain it as soon as it is available. 
And when you prescribe, you can be assured that your prescription 
is accurately compounded exactly as you write it, carefully checked 
by our supervising pharmacists. 


No wonder so many physicians prefer Macy's Prescription Department. 


Successful intubation 
... where others fail 


The Cantor Tube a neoprene bag-tipped. 
mereury weighted, single lumen tube—-permits 
a simplified technie in intestinal intubation 
and a higher percentage of success in 
difficult’ cases. 


Greater ease of intubation 


Passage of the tube is facilitated by the 
motility of the mercury in the bag, and by 
peristaltic action on the bolus formed by 

the bag. The tube’s larger luminal diameter 
reduces the possibility of plugging and 

results in more efhcient decompression. 


Less danger of trauma 


There are no metal parts to injure the mucosa. 
Also, hazardous distention of the bag during 
long intubations is eliminated by using a 
neoprene bag, which has a low permeability to 
THE CANTOR TUBE gases, and by providing a safety valve for 

Pat. applied for releasing gases accumulating in the bag. 
Write for Folder OB describing the technic 


D-110 Adult Size. 18 Fr., 10’ long, with 


bag attached; with instructions each $7.50 CLA 
Y-ADAM MPANY,. INC. 
D-111 Child Size. As above, but 12 Fr., 140 EAST us Co NEW 


7’ long each $7.50 cise of 108 West Wesbingtes Street, CHICAGO 
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exercise in simple logic 


Combined sulfonamide mixtures are more desirable than 
single sulfonamides. Mixtures of three drugs offer advantages 
over mixtures of two drugs. Sulfadiazine and sulfamerazine deserve 


first and second place respectively in any mixture. 


“Sulfacetimide appears the most 


advantageous for third place.” ! \ 


“TRICOMBIS 


OMBISUL 


is more desirable and 


offers many advantages in sulfonamide therapy. 


Tablets 0.5 Gm., each containing 0.166 Gm. sulfacetimide, 


TR I Cc OM BISUL: 0.166 Gm. sulfadiazine and 0.166 Gm. sulfamerazine. 


Available in bottles of 100 and 1000 tablets. 


1. Lehr, D.: Scientific Exbibit, Atlantic City Session, 
American Medical Association, June 6-10, 1949, 


CORPORATION 
BLOOMFIELD, NEW JERSEY 
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WHEN OBESITY IS A PROBLEM 


Clinicians have long noted 
that the forward bulk of the 
heavy abdomen with its fat- 
laden wall moves the center 
of gravity forward. As the 
patient tries to balance the 
load, the lumbar and cervical 
curves of the spine are in- 
creased, the head is carried 
forward and the shoulders 
become rounded. Often there 
is associated visceroptosis. 
Camp Supports have a long 
history among clinicians for 
their efficacy in supporting 
the pendulous abdomen. The 
highly specialized designs and 
the unique Camp system of 
controlled adjustment help 
steady the pelvis and hold the 
viscera upward and backward. 
There is no constriction of 
the abdomen, and effective 
support is given to the spine. 
Physicians may rely on 
the Camp-trained fitter for 
precise execution of all in- 


structions. 
If you do not have a copy of 


the Camp ‘‘Reference Book 
for Physicians and Surgeons”’, 
it will be sent on request. 


S. H. CAMP and COMPANY 
JACKSON, MICHIGAN 


World's Largest Manufacturers 

of Scientific Supports i —— : 

Offices in New York ¢ Chicago EMBLEM is merchants 

Windsor, Ontari , Engl your community. Camp Sci pports ore never 
sold by door-to-door canvassers. Prices are based on 
intrinsic value. Regular technical and ethical training of © 

Camp fitters insures precise and conscientious attention 
to your recommendations. | 
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“Beminal” Forte with Vitamin C is 
recommended whenever oral admin- 
istration of massive doses of B fac- 
tors and vitamin C is desirable. Each 
capsule contains: 


Thiamine HCl (B,). . . 25.0mg. 
Riboflavin (B.) . . . . 12.5mg. 
Nicotinamide . . . . . 100.0 mg. 
Pyridoxine HCl] (Bg) . . 1.0mg. 
Calc. pantothenate . . . 10.0mg. 
Vitamin C (ascorbic acid) 100.0 mg. 


Dosage: One to three capsules daily 
or as directed by the physician. 


5 


The “Beminal” family comprises five distinctive com- 
binations for the selective treatment of B deficiencies. 
1. “Beminal” Forte with Vitamin C, 


“Bem inal “ Capsules No. 817 


2. “Beminal’ fortified with Iron and 


ep? Liver, Capsules No. 816 
fe or B 3. “Beminal” fortified with Iron, Liver, 
and Folic Acid, Capsules No. 821 
4. “Beminal” Forte Injectable (Dried) 


ther apy No. 495 


5. ““Beminail’’ Tablets No. 815 


Ayerst, McKenna & Harrison Limited 


22 E. 40th St., New York 16, N. Y. 
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THE INDICATION DICTATES THE CHOICE OF MEDICATION 


process “has.the highest obtainable specific 


IN CHRONIC SUPPURATIVE 
OTITIS MEDIA, FURUNCULOSIS 
AND AURAL DERMATOMYCOSIS 


USE Q.T05-MO-SAN 


1M ACUTE OTITIS MEDIA 
REMOVAL OF IMPACTED CERUMEN 


AS AN ADJUNCT TO SYSTEMIC ANTI- 
INFECTIVE THERAPY, AS PENICILLIN, ETC. 


CONTAGIOUS DISEASE EAR INVOLVEMENTS 


USE potent chemical combination (not 

eet ond Ureo in AURALGAN Glycerol (DOHO) 

Bose—becouse it exerts a powerful solvent action 

on protein matter, liquefies ond dissolves exuberant 

- becouse its potent ig ond granulation tissue, cleanses and deodorizes, and 


ection provides quick, efficient relief of pain 
ond inflammation in any intact drum involvement. 


tends to exhilarate normal tissue healing in the effec- 
tive control of chronic suppurative otitis media. 


FORMULA: 
Glycerol (DOHO) GRAMS 

(Highest obtainable spec. grav.) Urea 
0.81 GRAMS Sulfothiozole GRAMS 


Benzocoine 0.21 GRAMS Glycerol (DOHO) Bose... 


Literature and samples sent to physicians on request. 


DOHO CHEMICAL CORP. Makers of AURALGAN and 0-TOS-MO-SAN NEW YORK 13 


Choice of Dosage Routes... 
Varied Potencies & 


Clinical observations confirm the value of 
Schieffelin BENZESTROL in securing estroge- 
nic therapy benefits while red 4 the | 

of untoward side-effects. 


Schieffelin 
Schieffelin Intramuscular: 


SENERSTROL. ENZESTRO Schieffelin 


Elixir—15 mg. per (2, 4-di (p-hydronypheny!)-3-ethy! hexane) BENZESTROL 
fluid ounce— Y Solution —5.0 mg. per cc. 
pint bottles. —10 cc. vials. 


Oral: Schieffelin Local: Schieffelin 


BENZESTROL tablets—0.5, BENZESTROL 
1.0, 2.0, 5.0 mg. 50°s—100’s— Vaginal Tablets te. 


Va 1000's. —0.5 mg.—100"s. 
chieficlin Ss. Samples and literature on request 


Schieffelin & Co. eS 


Pharmaceutical and Research Laboratories 
16 Cooper Square + New York 3, N.Y. 


Va 
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THROAT SPECIALISTS REPORT 
ON 30-DAY TEST OF CAMEL SMOKERS... 


Not one single case of 
throat irritation due 


to smoking Camels!” 


Yes, these were the findings of throat specialists 
after a total of 2,470 weekly examinations of 
the throats of hundreds of men and women 

who smoked Camels — and only Camels — 

for 30 consecutive doys. 


| ENJOYED THE 
TEST EVERY PUFF OF IT! 
AND MY DOCTOR'S 
REPORT CONFIRMED WHAT 
| FOUND. CAMELS 
AGREE WITH MY 
THROAT ! 


ACCORDING TO A NATIONWIDE SURVEY: 


More Doctors Smoke Camels 


THAN ANY OTHER CIGARETTE 


Yes, doctors smoke for pleasure, too! In a nationwide survey, three independent research organi- 
zations asked 113,597 doctors what cigarette they smoked. The brand named most was Camel. 


R. Reynolds 
Tobacco Co., 
Winston-Salem, 
N.C, 
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Specialists in Plastic and Glass 
Artificial Human Eyes Exclusively 


REFERRED CASES CAREFULLY ATTENDED 


FRIED & KOHLER, Inc. 


665 FIFTH AVENUE NEW YORK, N.Y. 
near 53rd Street Tel. Eldorado 5-1970 


BUR SCH 


Descriptuve literature on Birtcher Electro Medical and 


Surgical Equipment, and its uses, will be sent 
promptly upon request. 


The BIRTCHER CORPORATION 
5087 Huntington Drive, Los Angeles 32, Calif. 


SHOE ALTERATIONS 


FROM OUR PRESCRIPTION FILES... 


When proper shoes, with or without alterations, 
ore indicated you can recommend Pediformes 
with confidence 


A Pediforme 


FOOTWEAR 


MANHATTAN 34 WEST 6th STREET 


Inner border heel a 
and outer border sole 


wedge extended in back 
of the Sth metatarsal | 


BROOKLYN 288 LIVINGSTON STREET 
FLATBUSH 842 FLATBUSH AVENUE 
EAST ORANGE — HACKENSACK — NEW ROCHELLE — HEMPSTEAD 
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One out of three 
is tired and nervous 


Low-dosage sedation; 
High-dosage B-complex therapy 
containing Vitamin B,. 


For the patient with 
undue nervousness and 
poor appetite 


BEPLETE 


ELIXIR VITAMINS B-COMPLEX 
WITH PHENOBARBITAL 


in a delightfully 
appetizing base 
containing 

sherry wine. 
Excellent as 

a medication and 

as a vehicle for other 
water-miscible 


therapeutic agents. 


Wiyjeth 


Wyeth \ncorporated 


Philadelphia 3, Pa. 
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CHARLES B. TOWNS HOSPITAL 1201 


Complete Medical & Psychiatric Treot- 
ment at predetermined cest. Privacy 
of patient is assured—if desired. 


FOR THE TREATMENT OF ALCOHOLISM 


ry 


Literat on 
Wm. D. Silkworth, Medical Director 
Edward B. Towns, Director 
293 Central Park West, N. Y. 24, N. Y. 
SChuyler 4-0770 
Member American Hospital Association 


NARCOTIC AND BARBITURATE 


ADDICTIONS EXCLUSIVELY 


Tue Twenry-Tuirp Grapuate FortTNiGHtT 
THe New York Acapemy or Mepicine 
October g to 20, 1950 
on 
THE MUSCULO-SKELETAL SYSTEM 
Morning Panel Discussions, 
Afternoon Clinics, Evening Lectures, 
Scientific Exhibits and 
Motion Picture Demonstrations 
A program will be mailed to every Fellow of the Academy 
without request and to other physicians upon request. 


Address request to 
Dr. Manton Ashrorp 
2 East 103 Street, New York 29, N. Y. 


Registration fee for Non-Fellows — $10.00 


POWDER IN ENVELOPES 
TABLETS 


For Preparing Burow's Solution 


For Making 
WET DRESSINGS 
Burow's Solution N.F. 


PRESTO-BOR 


When dissolved in plain water as directed, PRESTO-BORO makes an antiseptic, antiphlogistic wet 
dressing solution for treatment of inflammations of the skin, swellings, bites caused by non-venomous 
insects. Accurate dosage. Stable. ACCEPTED BY U.S. ARMY & NAVY. 


NUCARPON Each tablet contains: Extract of 


Rhubarb, Senna, Precipitated Sulfur, Peppermint Oil and Fennel Oil, 
in a high activated willow charcoal base. 

Action and uses: Mild laxative, adsorbent and carminative. For use in 
indigestion, hyperacidity, bloating and flatulence. Also for treatment of dermatoses. 
Dosage: 1 or 2 tablets daily '2 hour after meals. Bottles of 100. 


STANDARD PHARMACEUTICAL CO., INC. 1123 Broadway, N. Y. 
WAtkins 9-8469 - 8477 


For Anti-Flatulent Effects 
in Intestinal Putrefaction 
and Fermentation 
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As you know, “malted barley is rich in an enzyme which 
digests starch in the production of maltose.”* Therefore, 
why not prescribe the beer that is brewed only from 
selected hops and fine barley-malt, and no other grain? 
Trommer’s is one of the few all-Malt beers brewed 

in this country. 

And along with millions of others, convalescents are sure 
to enjoy the lighter, cleaner taste of this fine Premium Beer. 


*From “Accepted Foods and Their 
Nutritional Significance’, by 

the Council on Foods of the 
American Medical Association. 


TROMMERS 


White Label BEER 
JOHN F. TROMMER INC., BREWERIES AT BROOKLYN, N. Y., ORANGE, N. J. 
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Symptoms of nasal allergy can be abolished effectively by direct 
application of antihistaminic to the mucous membrane. In combination 


with Neo-Synephrine—the time-tested, dependable decongestant 


—Thenfadil hydrochloride, new highly active antihistaminic, produces 


particularly rapid and prolonged decongestion and relief. 


HIGHLY EFFECTIVE DECONGESTANT ANTIHISTAMINIC 
; For symptomatic control of hay fever, vasomotor rhinitis, 
: common cold and sinusitis. 


Well Tolerated—No Drowsiness—Neo-Synephrine Thenfadil nasal 


solution in clinical tests was well tolerated except for a transitory stinging in 


a few cases. There was essential freedom from central nervous system 


stimulation: trepidation, restlessness, insomnia; neither was there drowsiness, 


Effective—in hay fever, vasomotor rhinitis, common cold and sinusitis, 


excellent results were reported in nearly all cases. There was 


" prompt, prolonged decongestion without compensatory vasodilatation. 


Repeated doses did not reduce the consistent effectiveness. 


Dose: 2 or 3 drops up to 2 dropperful three or four times daily. Neo-Synephrine 
Thenfadil solution contains 0.25 per cent Neo-Synephrine hydrochloride 

and 0.1 per cent Thenfadil hydrochloride (N, N-dimethyl-N’-(3-thenyl)-N’-(2-pyridyl) 
ethylenediamine hydrochloride) in an isotonic buffered aqueous vehicle. 

Supplied in bottles of 30 cc. (1 fl. oz.) with dropper. 


Neo-Synephrine, trademark 


SZ reg. U.S. & Canada, 
brand of phenylephrine 
INC. + NEW YORK, N.Y. WINDSOR, ONT. 
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SARATOGA 


has available for a therapeutic program in rheumatic disorders 
(1) carbonated mineral water baths, (2) electric cabinet treat- 
ment, (3) diathermy, (4) infra-ray treatments, (5) mineral 
water packs and fomentations, (6) massage and salt rub and 
(7) passive and active exercise. 
For literature, write 

Wattrer S. McCrettan, M.D., Medical Director 
610 Saratoga Springs New York 


THE STATE OF NEW YORK .. . THE SARATOGA SPA 


for the successful treatment, of. | 


the DAXALAN-DOME-PASTE BANDAGE TECHNIQUE 
AS INTRODUCED BY DR. WILLIAM M. COOPER, Director, Department of Peri- 
pheral Vascular Diseoses—New York Polyclinic Medical School and Hospital. 
This technique is based on a 3 point program— 
Reduction of dermatitis with wet dressings of 
DOMEBORO TABS (BUROW’S SOLUTION) 
2) Combat local infection and stimulate healing 


with thick application of DAXALAN in the center 
a, of the ulcer and surrounding areas. 
Overcome venous insufficiency, stasis and 
3) edema by wrapping DOME-PASTE BANDAGE 
cround the entire leg to supply compression. 


250 EAST 43rd STRECT 
DOME CHEMICALS ENC, new 17, Y. 
"Makers of the Soothing, Modernized Ferm of Burow s Solution 
—— high theophylline content, ready solubility 
= ampuls for rapid therapeutic effects in: 
powder 
suppositories Bronchial Asthma 


Paroxysmal Dyspnea 


d u b i a] Cheyne-Stokes Respiration 
aminophyllin 


(theophylline-ethylenediamine) 


DUBIN LABORATORIES, ine. 250 43rd St., New York 17, N.Y. 


MAGER & GOUGELMAN, INC. 


FOUNDED 185! 
510 MADISON AVENUE NEW YORK 22, N. Y. PLaza 5-3756 


Specialists in the manufacturing and fitting of 


PLASTIC AND GLASS EYES 


The New Magnetic Implant Designed by Dr, Troutman 
Reprints and Catalogue Available 
PARTICULAR ATTENTION GIVEN TO FITTING 
PROSTHESIS FOR MOTILITY IMPLANTS 
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HOT KNIVES FOR THE SURGEON 


During the Dark Ages and even later it was 
the practice among healers to use hot knives 
in surgery to control hemorrhage. This primi- 
tive procedure has long since been replaced 
by clinically tested hemostatics. 

In surgery, as well as in general medicine, 
today’s physicians rely on drugs of known 
therapeutic value. That is why physicians 
specify Mallinckrodt for Prescription Chemicals 
of uniform, dependable purity. 


MALLINCKRODT PRESCRIPTION CHEMICALS 


lodides Silver Salts 
Bismuth Compounds Mercurials 
Iron Compounds Salicylates 
Diagnostic Aids Mandelates 
Sulfonamides Vitamins 
Anesthetic Agents 


[| Years of Forvice lo Chemical Users 


MALLINCKRODT CHEMICAL WORKS 
Mallinckrodt Street, St. Louis 7, Mo. « 72 Gold Street, New York 8, N.Y. 
Chicago « Cincinnati - Cleveland - Los Angeles 
Montreal - Philadelphia - San Francisco 
Uniform, Dependable Purity 


Wa 
N 
ENG ; 
4 
\ 
\ 
wow 
\ 
va 
on \ 
| ‘ 
LD» 
| 
: 
| 


NICAL MEDICINE 


MANAGEMENT OF THE CARDIAC OUTPATIENT 


by DonaLp B. FRANKEL, M.S., M.D. 
Fairfield, Mlinois 


“The generalized lack of hospital facilities today necessi- 
tates home or office treatment of the ambulatory patient 
with chronic cardiac decompensation. Treatment must 
be aimed at rapid and safe symptomatic relief, as well as 
at control of the failing heart. 


“Mercuhydrin proved to have many advantages, chiefly 
that it caused a rapid and continuous diuresis, and thus 
rapid relief for the patient. It was uniformly well toler- 
ated, and in no patient was there any reaction. 


“Another advantage was the ease of maintaining the ‘dry 
weight’ with only one or two injections per week. 


conclusions 
“Ninety-eight patients with clinical cardiac decompensa- 
tion were treated as out-patients. Meralluride sodium 
proved to be a necessary part of the therapy for chronic 
cardiac decompensation. 


Ra “1. Meralluride sodium (Mercuhydrin) caused no local 
ee or systemic reaction in any patient and was well tolerated 
by all; 2. It is as effective by the intramuscular route as 
by the intravenous and displayed a rapid and dramatic 
effect in every case; ... 4. It is as important as any other 
factor in the emergency treatment of paroxysmal noctur- 
nal dyspnea and cardiac asthma.” 


SODIUM 
well loleraled locally, a diurelic of choice 


MERCUHYDRIN (Meralluride sodium solution) 
is available in Icc. and 2cc. ampuls 


UNC., MILWAUKEE 1, WISCONSIN 
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revolutionary development 
m surgwal silk 


NEW IM?ROVED 
ANACAP’ | 


SURGICAL SILK 


Remarkable tensile strength —\mproved Anacap Surgical Silk per- 
mits use of srnafler gauge sutures in all situations requiring silk. Tensil- 
grams show the difference between new Anacap and other surgical silks. 


Available in sizes 6-0 to $ om spools of 
25 and 100 yards; sterile iw tubes with 
ond without D & G Atrewuntatic 
attached. 


surgical silk meeting USP. Improved Anacap Surgical Silk, size 00, 
requirements, size 00, breaks relative'y hat greater tensile strength, is much 
easily when subjected to mechanical ps more resistant to breaking. 


Can be sterilized repeated!y — Afwx 47 separate boilings, exch of 
30 minutes, size 4-0 Anacap Surgical Silk loses less than o.2 pound tensile 
strength; yet maintains absolute non-<capillarity. Economical, too, because 
Anacep Surgical Sitk can be resterilized raore often than many othet silks. 


Flexible, not limp —Firme: than orlinary thread, new Anacap Sur- 
gical Silk handles as smoothly as fine flexible surgical gut. Never Emp, 
it enhances surgical technic—speeds operative procedure. 


DAVIS & GECK, INC. 


® 
57 Wilicughby Street Brooklyn 1, N.Y. 
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